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(54) DAMPER MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the generation of 
vibration during running by a method wherein a relative 
twist angle between input and output rotors is 
sufficiently increased. 

SOLUTION: A clutch disc assembly 1 comprises input 
output rotors 2 and 3; damper mechanisms 4 and 5; a 
friction mechanism 13; and a friction suppression 
mechanism 13. The damper mechanisms 4 and 5 contain 
a plurality of elastic members 7 and 8 peripherally 
compressed when the two members perform relative 
rotation between the two rotors 2 and 3. The damper 
mechanisms 4 and 5 are provided with a first stage 
region in twist characteristics and a second stage region 
having rigidity higher than that of the first stage region. 
The friction mechanism 13 generates friction resistance 
at a twist characteristic second stage region. The 
friction suppression mechanism prevents the friction 
mechanism 13 from operation for twist vibration having 
torque lower than a given value in a twist characteristic 
second stage region. The maximum twist angles of the input and output rotors 2 and 3 exceed 
20° . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st rotor plate with which the window hole was formed, and the 2nd rotor plate 
which is arranged to this alignment at the 1 st shaft-orientations side of said 1 st rotor plate, and 
has the 1st supporter corresponding to said window hole, The 3rd rotor plate which is arranged 
to this alignment at the 2nd shaft-orientations side of said 1st rotor plate, and has the 2nd 
supporter corresponding to said window hole, the periphery sections of said 2nd rotor plate and 
said 3rd rotor plate — ****** — shaft-orientations stretch and a principal plane like with the 
tabular connection section which is suitable radially It is arranged in said window hole and said 
1st and 2nd supporters, and said 1st rotor plate and said 2nd and 3rd rotor plates are elastically 
connected with a circumferencial direction. The 1st elastic member which will be compressed 
between said window hole and said 1st and 2nd supporters if said 1st rotor plate and said 2nd 
and 3rd rotor plates carry out a relative revolution, The 2nd elastic member with rigidity lower 
than said 1st elastic member which connects elastically with a circumferencial direction the hub 
arranged at the inner circumference side of said 1st rotor plate, and said 1st rotor plate and said 
hub, The friction device in which frictional resistance is generated in torsion property [ the 2nd 
step of] field to which said 1st elastic member is compressed, The damper device in which have 
the friction inhibition mechanism which does not operate said friction device to the torsion 
oscillation of below predetermined torque in said torsion property [ the 2nd step of ] field, and 
the stopper section which can contact a circumferencial direction is formed in the periphery 
edge of said 1st revolution member to said tabular connection section. 

[Claim 2] The radial location of said tabular connection section is a damper device according to 
claim 1 which is in a radial outside from the radial location of said window hole. 
[Claim 3] the 1st body of revolution and said 1st body of revolution — receiving — relativity — 
with the 2nd body of revolution arranged pivotable The damper device in which it has the rigid 
high 2nd step field from the 1st step field and said 1st step field in a torsion property including 
two or more elastic members compressed into a circumferencial direction when both members 
carry out a relative revolution between said 1st body of revolution and said 2nd body of 
revolution, In said torsion property [ the 2nd step of ] field The friction device in which frictional 
resistance can be generated, It is the damper device in which it has the friction inhibition 
mechanism which does not operate said friction device to the torsion oscillation below 
predetermined torque in said torsion property [ the 2nd step of ] field, and the maximum torsion 
include angle of said 1st body of revolution and said 2nd body of revolution is 20 degrees or 
more. 

[Claim 4] The maximum torsion include angle of said 1 st body of revolution and said 2nd body of 

revolution is a damper device according to claim 3 which is 30 degrees or more. 

[Claim 5] The maximum torsion include angle of said 1st body of revolution and said 2nd body of 

revolution is a damper device according to claim 4 which is 40 degrees or more. 

[Claim 6] the 1st body of revolution and said 1st body of revolution — receiving — relativity — 

with the 2nd body of revolution arranged pivotable The damper device in which it has the rigid 

high 2nd step field from the 1st step field and said 1st step field in a torsion property including 

two or more elastic members compressed into a circumferencial direction when both members 
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carry out a relative revolution between said 1st body of revolution and said 2nd body of 
revolution, In said torsion property [ the 2nd step of ] field The friction device in which frictional 
resistance can be generated, Torsal rigidity [ in / it has the friction inhibition mechanism which 
does not operate said friction device to the torsion oscillation below predetermined torque in 
said torsion property / the 2nd step of / field, and / said torsion property / the 2nd step of / 
field ] is a damper device which is less than [ 1.5 kgf-m/degree ]. 

[Claim 7] The torsal rigidity in said torsion property [ the 2nd step of ] field is a damper device 
according to claim 6 which is less than [ 1.0 kgf-m/degree ]. 

[Claim 8] The torsal rigidity in said torsion property [ the 2nd step of ] field is a damper device 
according to claim 7 in the range of 0.6 - 0.8 kgf-m/degree. 

[Claim 9] if [ it is referred to as magnitude / of frictional resistance in case the torsion 
oscillation below predetermined torque inputs in said torsion property / the 2nd step of / field 
and said friction inhibition mechanism does not operate said friction device / A, and ] magnitude 
[ of frictional resistance when said friction inhibition mechanism is operating ] B — a ratio — the 
damper device according to claim 1 to 8 in which A/B is 0.15 or less. 

[Claim 10] Aforementioned ratio A/B is a damper device according to claim 9 which is 0.10 or 
less. 

[Claim 11] Aforementioned ratio A/B is a damper device according to claim 10 in the range of 
0.03-0.05. 

[Claim 12] The magnitude of hysteresis torque when said friction inhibition mechanism is not 
operating said friction device is a damper device according to claim 1 to 1 1 which is 0.20 or less 
kgf-m. 

[Claim 13] The magnitude of said hysteresis torque is a damper device according to claim 12 . 
which is 0.10 or less kgf-m. 

[Claim 14] The magnitude of said hysteresis torque is a 'damper device according to claim 13 in 
the range of 0.04 - 0.08 kgf-m. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with this invention, and a damper device and the damper 
device for twisting, while transmitting torque especially, and decreasing an oscillation. 
[0002] 

[Description of the Prior Art] the clutch-disc assembly used for the clutch of a vehicle — 
generally it has the clutch function and the damper function. A clutch function is a function 
connected and cut by the flywheel. A damper function is a function for absorbing and decreasing 
the torsion oscillation inputted from a flywheel. 

[0003] The clutch-disc assembly is equipped with the input-side plate of the couple which 
countered mutually and has been arranged, the output side hub which has a flange on a 
periphery at one, and the coil spring which connects both members elastically at a 
circumferencial direction. The damper function is realized by this coil spring. It is mutually fixed 
with two or more stop pins by the periphery side, and, thereby, the input-side plates of a couple 
really rotate. The stop pin is inserted into the notch formed in the periphery edge of a flange, the 
input-side plate and flange of a couple — predetermined include-angle within the limits — 
relativity — although it is pivotable, if a stop pin contacts the circumferencial direction edge of a 
notch, both relative revolution will stop. As explained above, a stop pin has realized the stopper 
function between flanges while connecting the input-side plates of a couple mutually. 
[0004] 

[Problem(s) to be Solved by the Invention] A stop pin is a member which needs a fixed path, and 
a stop pin must be further arranged from the periphery edge of the input-side plate of a couple 
to the radial inside. According to these conditions, when using a stop pin, the relative torsion 
include angle of the input-side plate of a couple and a flange cannot be made large enough. Even 
if the coil spring of high intensity is used for this, since sufficient relative torsion include angle is 
not obtained, it means that the maximum utilization of the capacity of a coil spring cannot be 
carried out. Moreover, drive-system ******** at the time of transit, and in order are filled and 
to aim at reduction of a sound, it is necessary to set up lowering and drive-system torsion 
resonance frequency for the torsal rigidity of an acceleration-and-deceleration torque region as 
much as possible lower than an engine practical use revolution region. Thus, while realizing low 
torsal rigidity, in order to acquire high stopper torque, it is necessary to secure a low torsion 
include angle widely. 

[0005] The object of this invention is in a damper device by making large the relative torsion 
include angle of input body of revolution and output body of revolution enough to reduce an 
oscillation at the time of transit. 
[0006] 

[Means for Solving the Problem] The damper device according to claim 1 is equipped with the 
1st rotor plate, the 2nd rotor plate, the 3rd rotor plate, the tabular connection section, the 1st 
elastic member, a hub, the 2nd elastic member, the friction device, and the friction inhibition 
mechanism. As for the 1st rotor plate, the window hole is formed. The 2nd rotor plate is arranged 
to this alignment at the 1st shaft-orientations side of the 1st rotor plate, and has the 1st 
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supporter corresponding to a window hole. The 3rd rotor plate is arranged to this alignment at 
the second direction side of the 1st rotor plate, and has the 2nd supporter corresponding to a 
window hole. The tabular connection section was prolonged in shaft orientations so that the 
periphery sections of the 2nd rotor plate and the 3rd rotor plate might be fixed, and the principal 
plane is suitable radially. The 1st elastic member has been arranged in a window hole and the 1st 
and 2nd supporters, and has connected elastically the 1st rotor plate and the 2nd and 3rd rotor 
plates with the circumferencial direction. The 1st elastic member will be compressed between a 
window hole and the 1st and 2nd supporters, if the 1st rotor plate and the 2nd and 3rd rotor 
plates carry out a relative revolution. The hub is arranged at the inner circumference side of the 
1st rotor plate. The 2nd elastic member connects the 1st rotor plate and a hub with a 
circumferencial direction elastically. The 2nd elastic member has rigidity lower than the 1st 
elastic member. A friction device generates frictional resistance in torsion property [ the 2nd 
step of] field to which the 1st elastic member is compressed. A friction inhibition mechanism 
does not operate a friction device to the torsion oscillation of the torque below predetermined in 
a 2 steps of torsion property field. The stopper section which can contact a circumferencial 
direction is formed in the periphery edge of the 1st revolution member to the tabular connection 
section. 

[0007] By the damper device according to claim 1, the conventional stop pin was abolished, and 
while connecting the 2nd rotor plate and the 3rd rotor plate by the tabular connection section, 
the relative torsion include angle of the 1st rotor plate and the 2nd and 3rd rotor plates is 
restricted. Since radial die length is short compared with the conventional stop pin, the tabular 
connection section can be arranged to a part for the outermost periphery of each rotor plate. 
Consequently, the torsion include angle of a stopper device is not narrowed by the window hole 
etc., and it can do widely enough. Thus, by the ability making the maximum torsion include angle 
large, torsal rigidity in the 2nd step field of a torsion property can be substantially made low. 
Consequently, drive-system torsion resonance frequency can be made lower than an engine 
practical use revolution region. Furthermore, by this damper device, when the torsion oscillation 
below predetermined torque is inputted in torsion property [ the 2nd step of ] field, a friction 
device is not operated by the friction inhibition mechanism and big frictional resistance does not 
arise according to it. consequently, drive-system ******** at the time of transit — and it is 
filled and a sound is reduced substantially. 

[0008] A damper device according to claim 2 has the radial location of the tabular connection 
section in a radial outside from the radial location of a window hole in claim 1 . For this reason, 
while being able to make the torsion include angle of a damper device large, the circumferencial 
direction die length of the 1 st elastic member is greatly securable. Consequently, the property of 
an extensive torsion include angle and low rigidity is realizable. The damper device according to 
claim 3 is equipped with the 1st body of revolution, the 2nd body of revolution, the damper 
device, the friction device, and the friction inhibition mechanism, the 2nd body of revolution — 
the 1st body of revolution — receiving — relativity — it is arranged pivotable. The damper 
device contains two or more elastic members compressed into a circumferencial direction, when 
both members carry out a relative revolution between the 1st body of revolution and the 2nd 
body of revolution. The damper device has the rigid high 2nd step field from the 1st step field 
and the 1st step field in the torsion property. A friction device can generate frictional resistance 
in torsion property [ the 2nd step of] field. A friction inhibition mechanism does not operate a 
friction device to the torsion oscillation below predetermined torque in torsion property [ the 2nd 
step of ] field. The maximum torsion include angle of the 1st body of revolution and the 2nd body 
of revolution is 20 degrees or more. 

[0009] By the damper device according to claim 3, there are 20 maximum torsion include angles 
or more of the 1st body of revolution and the 2nd body of revolution. Compared with the former, 
it twists substantially and the include angle is large. Consequently, the torsal rigidity of torsion 
property [ the 2nd step of ] field is decreasing compared with the former. Furthermore, in order 
that a friction inhibition mechanism may not operate a friction device to the torsion oscillation 
below predetermined torque in torsion property [ the 2nd step of] field, big frictional resistance 
does not occur, the above result — the time of transit — ******** — it is filled and a sound is 
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substantially reduced compared with the former. 

[0010] By the damper device according to claim 4, the maximum torsion include angle of the 1st 
body of revolution and the 2nd body of revolution is 30 degrees or more in claim 3. By the 
damper device according to claim 5, the maximum torsion include angle of the 1st body of 
revolution and the 2nd body of revolution is 40 degrees or more in claim 4. The damper device 
according to claim 6 is equipped with the 1st body of revolution, the 2nd body of revolution, the 
damper device, the friction device, and the friction inhibition mechanism, the 2nd body of 
revolution — the 1st body of revolution — receiving — relativity — it is arranged pivotable. The 
damper device contains two or more elastic members compressed into a circumferencial 
direction, when both members carry out a relative revolution between the 1st body of revolution 
and the 2nd body of revolution. The damper device has the rigid high 2nd step field from the 1st 
step field and the 1st step field in the torsion property. A friction device can generate frictional 
resistance in torsion property [ the 2nd step of ] field. A friction inhibition mechanism does not 
operate a friction device to the torsion oscillation below predetermined torque in torsion 
property [ the 2nd step of ] field. The torsal rigidity in torsion property [ the 2nd step of ] field is 
less than [ 1.5 kgf-m/degree ]. 

[001 1] By the damper device according to claim 6, the torsal rigidity in torsion property [ the 2nd 
step of ] field is less than [ 1.5 kgf-m/degree ], and is low substantially compared with the 
former. In torsion property [ the 2nd step of ] field to which such low rigidity was realized, to the 
torsion oscillation below predetermined torque, a friction inhibition mechanism does not operate 
a friction device and does not generate big frictional resistance, consequently, ******** at the 
time of transit — it is filled and hard to generate a sound. 

[0012] By the damper device according to claim 7, the torsal rigidity in torsion property [ the 2nd 
step of] field is less than [ 1.0 kgf-m/degree ] in claim 6. By the damper device according to 
claim 8, the torsal rigidity in torsion property [ the 2nd step of ] field is in the range of 0.6 - 0.8 
kgf-m/degree in claim 7. if magnitude of frictional resistance when the friction inhibition 
mechanism is operating using magnitude of frictional resistance in case the torsion oscillation 
below predetermined torque is inputted in torsion property [ the 2nd step of ] field and a friction 
inhibition mechanism does not operate a friction device in either of claims 1-8 by the damper 
device according to claim 9 as A is set to B — a ratio — A/B is 0.15 or less. 
[0013] magnitude B of frictional resistance when the friction inhibition mechanism is not 
operating the friction device by the damper device according to claim 9 to magnitude A of the 
frictional resistance which a friction device generates in torsion property [ the 2nd step of ] field 

— the former — comparing — since it is substantially small — ******** a t the time of transit - 

- it is filled and hard to generate a sound, a damper device according to claim 10 — claim 9 — 
setting — a ratio — A/B is 0.15 or less. 

[0014] a damper device according to claim 1 1 — claim 10 — setting — a ratio — A/B is in the 
range of 0.03-0.05. By the damper device according to claim 12, the magnitude of hysteresis 
torque when the friction inhibition mechanism is not operating the friction device is 0.20 or less 
kgf-m in either of claims 1-11. 

[0015] the magnitude of hysteresis torque when the torsion oscillation below predetermined 
torque is inputted in torsion property [ the 2nd step of ] field and the friction inhibition 
mechanism is not operating the friction device by the damper device according to claim 12 — 
the former — comparing — since it is substantially small — ******** a t the time of transit — it 
is filled and the sound is substantially reduced compared with the former. By the damper device 
according to claim 13, the magnitude of hysteresis torque is 0.10 or less kgf-m in claim 12. 
[0016] By the damper device according to claim 14, the magnitude of hysteresis torque is in the 
range of 0.04 - 0.08 kgf-m in claim 13. 
[0017] 

[Embodiment of the Invention] The sectional view of the clutch-disc assembly 1 of 1 operation 
gestalt of this invention is shown in dr awing 1 , and the top view is shown in drawing 2 . The 
clutch-disc assembly 1 is a transmission used for the clutch equipment of a vehicle, and has the 
clutch function and the damper function. A clutch function is a function which carries out 
transfer and cutoff of torque by connecting and deserting a flywheel (not shown). An absorber 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eiie 9/9/2005 



4P.2000-027945.A [DETAILED DESCRIPTION] 

■ ■ 



Page 4 of 16 



function is a function which absorbs and decreases the torque fluctuation inputted by the spring 
etc. from a flywheel side. O-O is in d rawi ng 1 , the revolving shaft, i.e., the revolution center line, 
of the clutch-disc assembly 1. Moreover, an engine and a flywheel (not shown) are arranged on 
the left-hand side of drawin g 1 , and transmission (not shown) is arranged on the right-hand side 
of drawing 1 . Furthermore, R1 side of drawin g 2 is the hand of cut (forward side) of the clutch- 
disc assembly 1, and is the opposite direction (negative side) from R2 side. 
[0018] The clutch-disc assembly 1 mainly consists of damper devices arranged between the 
input body of revolution 2 (a clutch plate 21, a retaining plate 22, and clutch disc 23), the output 
body of revolution 3 (hub), and the input body of revolution 2 and the output body of revolution 
3. An absorber device is the 1st spring 7, The 2nd spring 8, the friction device 13, etc. are 
included. 

[0019] The input body of revolution 2 is a member into which the torque from a flywheel (not 
shown) is inputted. The input body of revolution 2 mainly consists of a clutch plate 21, a 
retaining plate 22, and a clutch disc 23. A clutch plate 21 and a retaining plate 22 are the disc- 
like or annular members of both the products made from a sheet metal, vacate predetermined 
spacing for shaft orientations, and are arranged. A clutch plate 21 is arranged at an engine side, 
and the retaining plate 22 is arranged at the transmission side. The tabular connection section 
31 mentioned later is fixed mutually, and a clutch plate 21 and a retaining plate 22 really rotate 
while spacing of shaft orientations sets and is carried out as a result. 

[0020] A clutch disc 23 is a part forced on the flywheel which is not illustrated. The clutch disc 
23 mainly consists of a cushioning plate 24 and 1st and 2nd friction facing 25. The cushioning 
plate 24 consists of annular section 24a, two or more cushioning section 24b which is prepared 
in the periphery side of annular section 24a, and is located in a line with a hand of cut, and two 
or more connection section 24c prolonged in the radial inside from annular section 24a. 
Connection section 24c is formed in four places, and each is being fixed to the clutch plate 21 
with the rivet 27 (after-mentioned). The friction facing 25 is being fixed to both sides of each 
cushioning section 24b of the cushioning plate 24 with the rivet 26. 

[0021] Four window holes 35 are formed in the hand of cut at equal intervals at the periphery 
section of a clutch plate 21 and a retaining plate 22, respectively. It cuts, respectively and the 
lifting sections 35a and 35b are formed in each window hole 35 at the inner circumference and 
periphery side. It is this thing to cut and for lifting section 35a and 35b regulate migration to 
radial [ of the 2nd spring 8 / the below-mentioned shaft orientations and radial / below- 
mentioned ]. Moreover, the contact side 36 which contacts or approaches a window hole 35 at 
the edge of the 2nd spring 8 is formed in circumferencial direction ends. 
[0022] The feed hole 37 (inner circumference edge) is formed in the clutch plate 21 and the 
retaining plate 22, respectively. In this feed hole 37, the spline hub as output body of revolution 3 
is arranged. The output body of revolution 3 consists of a tubed boss 52 prolonged in shaft 
orientations, and a flange 54 radially prolonged from a boss 52. The spline hole 53 which engages 
with the shaft prolonged from the transmission side which is not illustrated is formed in a boss's 
52 inner circumference section. The notch 56 grade for holding two or more periphery gear tooth 
55 and 1st below-mentioned spring 7 which were located in a line with the hand of cut is formed 
in the flange 54. The notch 56 is formed in two places which counter radially. 
[0023] The separation flange 6 is the periphery side of the output body of revolution 3, and is a 
disc-like member arranged between a clutch plate 21 and a retaining plate 22. The separation 
flange 6 is elastically connected with the output body of revolution 3 and a hand of cut through 
the 1st spring 7, and is further connected with the input body of revolution 2 elastically through 
the 2nd spring 8. As shown in a detail at drawing 5 , two or more inner circumference gear teeth 
59 are formed in the inner circumference edge of the separation flange 6. The inner 
circumference gear tooth 59 is arranged between the above-mentioned periphery gear teeth 55, 
vacates predetermined spacing for a hand of cut, and is arranged. The periphery gear tooth 55 
and the inner circumference gear tooth 59 can contact a hand of cut mutually. That is, the 1st 
stopper 9 for regulating the torsion include angle of the output b6dy of revolution 3 and the 
separation flange 6 with the periphery gear tooth 55 and the inner circumference gear tooth 59 
is formed. Between the periphery gear tooth 55 and the inner circumference gear tooth 59 of the 
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circumferencial direction both sides, the 1st torsion include angle theta 1 is secured, 
respectively. Seeing from the periphery gear tooth 55, the 1st torsion include angle theta 1 
between the inner circumference gear teeth 59 by the side of R1 is about 2 degrees, it sees 
from the periphery gear tooth 55, and the 1st torsion include angle theta 1 between the inner 
circumference gear teeth 59 by the side of R2 is about 5 degrees. 

[0024] Furthermore, the notch 67 is formed in the inner circumference edge of the separation 
flange 6 corresponding to the notch 56 of a flange 54. In [ each ] a notch 56 and 67, 1st one 
spring [ a total of two ] 7 is arranged, respectively. The 1st spring 7 is the coil spring of low 
rigidity, and the 1st two spring 7 acts on juxtaposition. The 1st spring 7 is engaging with a notch 
56, the circumferencial direction ends 57 of 67, and 68 through a spring seat in circumferencial 
direction ends. In case the output body of revolution 3 and the separation flange 6 carry out a 
relative revolution, the 1st spring 7 is compressed into a hand of cut within the limits of the 1st 
torsion include angle theta 1 by the above structure. 

[0025] Four window holes 41 are formed in the hand of cut at equal intervals at the separation 
flange 6. A window hole 41 is a configuration prolonged for a long time in a hand of cut. The edge 
of a window hole 41 consists of the contact section 44 of circumferencial direction both sides, 
the periphery section 45 by the side of a periphery, and the inner circumference section 46 by 
the side of inner circumference. The periphery section 45 is formed continuously and has closed 
the periphery side of a window hole 41. In addition, the periphery side of a window hole 41 may 
be the configuration which the part opened to the method of the outside of radial. In the 
separation flange 6, the notch 42 is formed between the circumferencial directions of each 
window hole 41. A notch 42 has the shape of a sector to which circumferencial direction die 
length becomes long toward the radial inside to an outside, and the edge surface 43 is formed in 
circumferencial direction both sides. 

[0026] The projection 49 is formed in the radial outside of a part in which each window hole 41 
was formed. That is, projection 49 is a projection configuration further prolonged on the radial 
outside from the periphery edge 48 of the separation flange 6. The projection 49 is prolonged for 
a long time in the hand of cut, and the stopper side 50 (stopper section) is formed. Projection 49 
has the short width of face of a circumferencial direction compared with a window hole 41 , and is 
mostly formed in the circumferencial direction mid-position. That is, the stopper side 50 of 
projection 49 is further arranged from the edge surface 43 of a notch 42 to the window hole 41 
at the circumferencial direction inside, and is further arranged from the contact section 44 of a 
window hole 41 at the circumferencial direction inside. In addition, if the stopper side is formed in 
circumferencial direction ends, projection 49 is good and does not necessarily need a 
circumferencial direction interstitial segment. That is, a projection may be the configuration 
prepared in two circumferencial directions, in order to form a both-sides stopper side. 
[0027] The structure of the separation flange 6 mentioned above is again explained using other 
expressions. The separation flange 6 has two or more lobes 47 which have the annular section in 
the inner circumference side, and project in the method of the outside of radial from the annular 
section. Each lobe 47 is formed in the hand of cut by four regular intervals with this operation 
gestalt. The lobe 47 is formed in the hand of cut for a long time, and the above-mentioned 
window hole 41 is formed in the interior. The window hole 41 forms 70% or more of the area in 
the lobe 47, and is formed over the lobe 47. 

[0028] If other expressions furthermore explain a lobe 47, the lobe 47 consists of the two 
circumferencial direction both-sides sash sections 91 prolonged radially and a periphery side 
window frame part 92 which connects the radial outside edges of the circumferencial direction 
both-sides sash section 91. The circumferencial direction inside of the circumferencial direction 
ends sash section 91 serves as the contact section 44, and the circumferencial direction outside 
serves as an edge surface 43. The radial inside of the periphery side window frame part 92 
serves as the periphery section 45, and the radial outside serves as the periphery edge 48. The 
above-mentioned projection 49 is formed in the periphery edge 48. In addition, the above- 
mentioned notch 42 is the space between the circumferencial direction ends sash sections 91 of 
the lobe 47 which adjoins a hand of cut. 

[0029] The 2nd spring 8 is, the elastic member, i.e., the spring, used for the absorber device of 
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the clutch-disc assembly 1. Each 2nd spring 8 consists of one pair of coil springs arranged at 
this alignment. Each 2nd spring 8 is large-sized compared with each 1st spring 7, and its load 
rate is large. The 2nd spring 8 is held in each window hole 41 and 35. The 2nd spring 8 is 
prolonged for a long time in the hand of cut, and is arranged over the window hole 41 whole. That 
is, the circumferencial direction include angle of the 2nd spring 8 is almost equal to 
circumferencial direction include-angle thetaB of the below-mentioned window hole 41. The 
circumferencial direction ends of the 2nd spring 8 contact or are close to the contact section 44 
and the contact side 36 of a window hole 41. A plate 21 and the torque of 22 may be transmitted 
to the separation flange 6 through the 2nd spring 8. If a plate 21, and 22 and the separation 
flange 6 carry out a relative revolution, the 2nd spring 8 will be compressed among both. 
Specifically, the 2nd spring 8 is compressed by the hand of cut between the contact side 36 and 
the contact section 44 of the circumferencial direction opposite hand. The 2nd four spring 8 is 
acting on juxtaposition at this time. In addition, in the free condition (the separation flange 6, a 
plate 21, and condition that torsion has not produced among 22), although the radial inside 
section of the circumferencial direction ends of the 2nd spring 8 contacts or is close to the 
contact section 44, it has separated slightly the radial lateral part of circumferencial direction 
both ends from the contact section 44. 

[0030] In the periphery edge of a retaining plate 22, the tabular connection section 31 is formed 
in the hand of cut at equal intervals at four places. The tabular connection section 31 connects 
a clutch plate 21 and the retaining plate 22 of each other, and it constitutes some stoppers of 
the clutch-disc assembly 1 so that it may mention later further. The tabular connection section 
31 is the plate-like part material formed in one from the retaining plate 22, and has 
predetermined width of face in the hand of cut. The tabular connection section 31 is arranged 
corresponding to between [ 42 ] the circumferencial directions of each window hole 41 (i.e., a 
notch). The tabular connection section 31 consists of the stopper section 32 prolonged in shaft 
orientations from the periphery edge of a retaining plate 22, and a fixed part 33 prolonged in the 
radial inside from the edge of the stopper section 32. The stopper section 32 is prolonged in the 
clutch-plate 21 side from the periphery edge of a retaining plate 22. The fixed part 33 is bent by 
the radial inside from the edge of the stopper section 32. The tabular connection sections 31 
described above are the parts of a retaining plate 22 and one, and that of thickness are almost 
the same as that of a retaining plate 22. Therefore, the stopper section 32 has only the width of 
face equivalent to the board thickness of a retaining plate 22 in radial. The stopper section 32 
has the stopper side 51 on circumferencial direction both sides. The radial location of a fixed 
part 33 supports a part for the periphery flank of a window hole 41 , and a circumferencial 
direction location is between the window holes 41 contiguous to a hand of cut. Consequently, 
the fixed part 33 is arranged corresponding to the notch 42 of the separation flange 6. When it is 
formed more greatly than a fixed part 33 and a retaining plate 22 is moved to shaft orientations 
to a clutch plate 21 at the time of assembly for this reason, the fixed part 33 of a notch 42 is 
movable through a notch 42. The fixed part 33 has contacted from the transmission side in 
parallel with connection section 24c of the cushioning plate 24. hole 33a forms in a fixed part 33 
— having — **** — a hole — the above-mentioned rivet 27 is inserted into 33a. The rivet 27 
has connected the fixed part 33, the clutch plate 21, and the cushioning plate 24 with one. 
Furthermore, the hole 34 for caulkings is formed in the location corresponding to a fixed part 33 
in the retaining plate 22. 

[0031] Next, the 2nd stopper 10 which consists of the stopper section 32 of the tabular 
connection section 31 and projection 49 is explained. The 2nd stopper 10 is a device for 
regulating the relative revolution of both members, when it twists between the separation flange 
6 and the input body of revolution 2, the relative revolution of both members is permitted in the 
field to an include angle theta 4 and a torsion include angle is set to theta 4. In addition, the 2nd 
spring 8 is compressed between the separation flange 6 and the input body of revolution 2 
between this torsion include angle theta 4. 

[0032] The tabular connection section 31 has a circumferencial direction location between the 
circumferencial directions of projection 49 between the circumferencial directions of a window 
hole 41, and in a notch 42 in plane view. Moreover, the radial location of the stopper side 51 of 
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the tabular connection section 31 is further located from the periphery edge 48 of the separation 
flange 6 on the radial outside. That is, the stopper section 32 and projection 49 have an almost 
the same radial location. For this reason, the stopper section 32 and projection 49 can contact 
mutually, if the separation flange 6, a plate 21, and the torsion include angle of 22 become large. 
After the stopper side 51 of the stopper section 32 and the stopper side 50 of projection 49 
have contacted mutually, the stopper section 32 is located in the lobe 47 of the separation 
flange 6, i.e., the radial outside of a window hole 41. That is, it enables the stopper section 32 to 
enter into the circumferencial direction inside further from a lobe 47 and a window hole 41. 
[0033] The advantage of the 2nd stopper 1 0 which stated above is explained. Since the stopper 
section 32 is tabular, it can shorten a circumferencial direction include angle compared with the 
conventional stop pin. Moreover, compared with the stop pin of the former [ section / 32 / 
stopper ], radial die length is short substantially, that is, the radial die length of the stopper 
section 32 is the same as the thickness of a plate 21 and the plate of 22 — it is **. This means 
that the 2nd stopper's 10 substantial radial die length is limited to the plate 21 and the short 
part equivalent to the board thickness of 22. 

[0034] The stopper section 32 is arranged, a part for a periphery edge, i.e., the outermost 
periphery location, of a plate 21 and 22, and the radial location of the stopper section 32 is a 
radial outside more nearly further than the radial location of a lobe 47, especially the periphery 
edge 48 of a window hole 41. Thus, since the stopper section 32 is in a radially different location 
from a window hole 45, the stopper section 32 and a window hole 41 do not interfere in a hand of 
cut mutually. Consequently, the maximum torsion include angle of an absorber device and the 
torsion include angle of the 2nd spring 8 with the 2nd spring 8 can both be enlarged. When the 
r stopper section is in the same radial location as a window hole, it interferes each other in the 

torsion include angle of a damper device and the circumferencial direction include angle of a 
window hole with the 2nd spring, and wide-angle-izing of a damper device and low rigidity-ization 
of a spring cannot be realized. 

[0035] Since it is substantially short compared with the conventional stop pin, even if the 2nd 
stopper s 10 radial die length forms the 2nd stopper 10 in the radial outside of a window hole 41 
especially, a plate 21 and the outer diameter of 22 do not become extremely large. Moreover, the 
radial die length of a window hole 41 does not become extremely short. The medium plates 1 1 
are one pair of plate members arranged at the periphery side of the output body of revolution 3 
between a clutch plate 21 and the separation flange 6 and between the separation flange 6 and a 
retaining plate 22. The medium plate 1 1 is a disc-like or annular plate member, and is a member 
which constitutes a part of damper device between the input body of revolution 2 and the output 
body of revolution 3. Two or more inner circumference gear teeth 66 are formed in the inner 
circumference edge of the medium plate 1 1. The inner circumference gear tooth 66 is arranged 
so that it may lap with the inner circumference gear tooth 59 and shaft orientations of the 
separation flange 6. The inner circumference gear tooth 66 leaves a predetermined clearance in 
the periphery gear tooth 55 and hand of cut of the output body of revolution 3 (hub), and is 
arranged, namely, within the limits of this clearance — the output body of revolution 3 and the 
medium plate 1 1 — relativity — it is pivotable. By the periphery gear tooth 55 and the inner 
circumference gear tooth 59, the 3rd stopper 12 which regulates whenever [ angular strain / of 
the output body of revolution 3 and the medium plate 1 1 ] is formed. As shown in drawin g 5 , it 
sees from the periphery gear tooth 55, and, more specifically, the clearance only between the 
2nd torsion include angles theta 2 is secured between the inner circumference gear teeth 66 of 
circumferencial direction both sides, respectively. With this operation gestalt, both the 2nd 
torsion include angles theta 2 are equal, and have become about 2 degrees, the magnitude of the 
2nd torsion include angle theta 2 — the 1st — it is less than [ torsion include-angle thetal ]. 
This comparison is performed at each include angles of the same side of a circumferencial 
direction. 

[0036] The engagement section 61 which projects on the radial outside, respectively is formed in 
the medium plate 1 1. Each engagement section 61 is arranged between the window holes 45 of 
the separation flange 6. The engagement section 61 is prolonged to near the radial mid-position 
of a window hole 41. The engagement section 61 is carrying out fanning to which circumferencial 



http://www4.ipdLncipi.go jp/cgi-b!n/tran_web_cgi_eiie 9/9/2005 



JP,2000-027945,A [DETAILED DESCRIPTION] 



Page 8 of 1 6 



direction die length becomes long toward an outside at **** from the radial inside. Moreover, the 
circumferencial direction ends of the engagement section 61 can engage with a part for the inner 
circumference flank of the 2nd spring 8 in circumferencial direction both sides. Between 
circumferencial direction both-sides end-face 61a of the engagement section 61, and the 
circumferencial direction edge of the 2nd spring 8, the clearance only between the 3rd torsion 
include angles theta 3 is secured, respectively. With this operation gestalt, the 3rd torsion 
include angle theta 3 between the engagement section 61 and the 2nd spring 8 by the side of 
those R2 is about 4 degrees, and the 3rd torsion include angle theta 3 between the 2nd spring 8 
by the side of R1 is about 1 degree. The 3rd torsion include angle theta 3 is larger than what 
lengthened the 2nd torsion include angle theta 2 from the 1st torsion include angle theta 1. This 
comparison is performed at the include angles of the same side of a circumferencial direction. 
[0037] One pair of medium plate 1 1 comrades are relative revolution impossible by two or more 
pins 62. The pin 62 consists of parts for the height of the minor diameter which extends on 
shaft-orientations both sides from a drum section and a drum section. One pair of medium plate 
11 comrades receiving mutually by contacting the drum section of a pin 62 from shaft 
orientations, and approaching shaft orientations is restricted, the hole with which a part for a 
height was formed in the medium plate 11 — it is inserted inside. Between each medium plate 1 1 
and the separation flange 6, the spacer 63 is arranged, respectively. A spacer 63 is an annular 
plate member respectively arranged between the inner circumference section of each medium 
plate 11, and the inner circumference side annular part of the separation flange 6. The hole with 
which the drum section of a pin 62 is inserted is formed in the spacer 63, and a spacer 63 the 
medium plate 1 1 and really rotates by engagement of a pin 62 and a hole. Coating for reducing 
coefficient of friction is performed to the field of the side which counters and contacts the 
separation flange 6 in a spacer 63. The long hole 69 which a pin 62 penetrates is formed in the 
separation flange 6. A long hole 69 is a hole for a pin 62 to make it movable to a hand of cut to 
the separation flange 6. 

[0038] Next, each part material which constitutes a friction device is explained. The 2nd friction 
washer 72 is arranged between the inner circumference section of the medium plate 1 1 by the 
side of transmission, and the inner circumference section of a retaining plate 22. The 2nd friction 
washer 72 consists of file plates 75 by which the mould was mainly carried out to the body 74 
and body 74 made of resin. The file plate 75 is in contact with the transmission side face of the 
medium plate 11 by the side of transmission. From the inner circumference section of a body 74, 
the engagement section 76 is prolonged in the transmission side. The engagement section 76 is 
stopped by shaft orientations while it engages with relative revolution impossible to a retaining 
plate 22. Two or more crevices 77 are formed in the inner circumference section transmission 
side of a body 74. The 2nd cone spring 73 is arranged between the body 74 and the retaining 
plate 22. The 2nd cone spring 73 is arranged in the condition of having been compressed 
between the body 74 of the 2nd friction washer 72, and the retaining plate 22. Thereby, the 
pressure welding of the file plate 75 of the 2nd friction washer 72 is strongly carried out on the 
1st medium plate 11. The 1st friction washer 79 is arranged between a flange 54 and the inner 
circumference section of a retaining plate 22. That is, the 1st friction washer 79 is the inner 
circumference side of the 2nd friction washer 72, and is arranged at a boss's 52 periphery side. 
The 1st friction washer 79 is a product made of resin. The 1st friction washer 79 mainly consists 
of annular bodies 81, and two or more projections 82 are prolonged on the radial outside from 
the annular body 81. The body 81 is in contact with the flange 54, and two or more projections 
82 are engaging with relative revolution impossible in the crevice 77 of the 2nd friction washer 
72. Thereby, the 1st friction washer 79 is a retaining plate 22 and really pivotable through the 
2nd friction washer 72. The 1st cone spring 80 is arranged between the 1st friction washer 79 
and the inner circumference section of a retaining plate 22. The 1st cone spring 80 is arranged in 
the condition of having been compressed into shaft orientations between the 1st friction washer 
79 and the inner circumference section of a retaining plate 22. In addition, the energization force 
of the 1st cone spring 80 is designed so that it may become smaller than the energization force 
of the 2nd cone spring 73. Moreover, since the friction surface of the 1st friction washer 79 is a 
resin part, compared with the 2nd friction washer 72, coefficient of friction is small. For this 
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reason, friction (hysteresis torque) generated with the 1 st friction washer 79 is small 
substantially from friction generated with the 2nd friction washer 72. The 3rd friction washer 85 
is arranged between the inner circumference sections of the inner circumference section of a 
clutch plate 21, a flange 54, and the medium plate 1 1. The 3rd friction washer 85 is an annular 
member made of resin. The 3rd friction washer 85 mainly consists of annular bodies 86. A file 
plate 88 is arranged at a periphery side, and the friction surface 87 which consists of resin is 
formed in the inner circumference side at the transmission side of the annular body 86. The file 
plate 88 is in contact with the inner circumference section of the medium plate 1 1 by the side of 
an engine. The friction surface 87 made of resin is in contact with the engine side face of a 
flange 54. Furthermore, the annular cylinder part 90 which projects in an engine side is formed in 
the inner circumference section of the 3rd friction washer 85. The inner skin of a cylinder part 
90 is in contact with a boss's 52 peripheral face possible [ sliding ]. Moreover, from a part for the 
periphery flank of a body 86, the engagement section 89 which projects in an engine side in two 
or more places is formed in the hand of cut. the hole with which the engagement section 89 was 
formed in the clutch plate 21 — it is engaged inside, and thereby, it is stopped by shaft 
orientations while carrying out relative revolution impossible engagement of the 3rd friction 
washer 85 to a clutch plate 21. In the friction device described above, the friction device 13 in 
which comparatively high hysteresis torque is generated is formed between the file plate 75 of 
the 2nd friction washer 72 and the file plate 88 of the 3rd friction washer 85, and the medium 
plate 1 1 . Furthermore, the friction surface and the resin friction surface 87 of the 3rd friction 
washer 85 by the body 81 of the 1st friction washer 79 form the friction device 15 in which 
comparatively low hysteresis torque is generated, between flanges 54. 

[0039] Next, the include angle of each structure in the 2nd spring 8 and the 2nd stopper 10 and 
its relation are explained to a detail. In addition, the "circumferencial direction include angle" 
described below is a circumferencial direction (hand of cut of clutch-disc assembly 1) include 
angle centering on the revolving shaft O of the clutch-disc assembly 1 from a certain location to 
other locations. The absolute value of the include angle used by the following explanation is the 
thing of the clutch-disc assembly 1 as an example of the invention in this application indicated 
by the drawing, and the invention in this application is not limited to those numeric values. 
[0040] Each circumferencial direction include-angle theta A-theta E is indicated by drawing 6 
and 7. What is shown in drawing 20 is the diagram showing the relation of the include angle of 
each circumferencial direction theta A-theta E. 

Circumferencial direction include-angle thetaA of each projection 49 concerned with thetaA and 
thetaC is smaller than circumferencial direction include-angle thetaC between the 
circumferencial direction edges where the projection 49 which adjoins a hand of cut adjoins 
(namely, between the stopper sides 50 which face a hand of cut). If one side becomes large, 
thetaA and thetaC have the relation to which another side becomes small, so that clearly from 
drawing 20 . Here, thetaC is greatly secured from the former by making thetaA small 
substantially to thetaC. Thus, when circumferencial direction include-angle thetaC during each 
projection 49 becomes large, it is possible to make large torsion include-angle thetaE between 
the separation flange 6, and a plate 21 and 22. In the clutch-disc assembly 1 shown in the 
drawing which is 1 operation gestalt of the invention in this application, ** thetaA is 21 degrees 
and ** thetaC is 69 degrees. 

[0041] When the effectiveness which was further excellent when the further excellent 
effectiveness was acquired when the effectiveness which is not in the former, and which was 
fully excellent is acquired and it is in the range which is 50-80 degrees, and there were 40 
degrees or more of thetaC and it was in the range which is 60-80 degrees is acquired and it is in 
the range which is 65-75 degrees, the most excellent effectiveness is acquired. If thetaC is 1/2 
or less [ of thetaA ], the effectiveness which was fully excellent will be acquired. If thetaC is 1/3 
or less [ of thetaA ], the further excellent effectiveness will be acquired. The ratio with 
thetaCthetaA of a drawing is 1:3.29. If this ratio is in the range of 1:2-6, the effectiveness which 
was fully excellent will be acquired, and if it is in the range of 1:2.5-5.5, the further excellent 
effectiveness will be acquired. 

Circumferencial direction include-angle thetaD of each tabular connection section 31 (stopper 
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section 32) of thetaC and thetaD concerned is small from above-mentioned include-angle 
thetaC whether you are Haruka. It is maximum torsion include-angle thetaE between the 
separation flange 6, and a plate 21 and 22 (stopper include angle of a damper device) which 
lengthened thetaD from thetaC so that clearly from drawing 20 . That is, by this damper device, 
maximum torsion include-angle thetaE is larger than before. In order to make thetaE large so 
that clearly from drawing, it turns out that it is required to enlarge thetaC and to make thetaD 
small. In this operation gestalt, thetaD is 1 6 degrees. As for thetaD, it is desirable that it is 20 
degrees or less, and it is still more desirable that it is in the range which is 10-20 degrees. 
[0042] If thetaD is 1/2 or less [ of thetaC ], thetaD will be secured widely enough, if it is 1/3, 
thetaE will become large further, and with a quadrant [ below ], thetaE can be most made large. 
The ratio of thetaD and thetaE in a drawing is 1:4.31. If range ******** thetaE of 1:2-6 is 
secured widely enough and this ratio is in the range of 1:3-6, thetaE will become still larger 
further, and thetaE will become the largest if it is in the range of 1:3.5-5.0. 

[0043] With this operation gestalt, thetaE is 53 degrees. As for thetaE, it is desirable that it is 20 
degrees or more. As for thetaE, it is desirable that it is 30 degrees or more. If it is in the range of 
40-60 degrees especially, sufficient wide angleHzation which is not in the former will be attained, 
and it is still more desirable if it is in the range which is 45-55 degrees. The following 
effectiveness is acquired when maximum torsion include-angle thetaE increases. Rigidity of the 
second step of spring (the 2nd spring 8) of a torsion property can be made low, without reducing 
stopper torque, if an extensive torsion angle is attained. With this operation gestalt, rigidity of the 
2nd spring 8 is made low to about 50% compared with the former. Consequently, the shock (at 
the time of accelerator treading in the first feeling of pressure from below) when shifting to the 
second step from the first step decreases. 

[0044] In addition, the projection 49 is displaced and formed in the hand of cut to each lobe 47 
or a window hole 45. If it explains more concretely, the circumferencial direction core of 
projection 49 shifts from a lobe 47 or the circumferencial direction core of a window hole 41 to 
R1 side, and is arranged. Consequently, the include angles from each projection 49 to the 
stopper side 51 differ on circumferencial direction both sides. By another way of speaking, 
between the circumferencial directions of the projection 49 which adjoins a hand of cut, the 
stopper section 32 shifts to R2 side, and is arranged. Consequently, thetaE 1 (theta 4) is 
[ whenever / draft angle / between the stopper section 32 and the projection 49 by the side of 
that R1 / whenever / draft angle / between the stopper section 32 and the projection 49 by the 
side of those R2 ] larger than thetaE2. 

The window holes 41 formed in the related separation flange 6 of thetaB and thetaD total four, 
and have circumferencial direction include-angle thetaB 50 degrees or more of each window hole 
41. thetaB is measured among the radial pars intermedia of the contact section 44. thetaB in a 
drawing is 61 degrees. Consequently, it is got blocked and the wide-angle-ized spring long 
enough can be used for a hand of cut. It is desirable that it is in the range of 50-70 degrees, and 
if thetaB is in the range which is 55-65 degrees, it is still more desirable. 
[0045] Circumferencial direction include-angle thetaD of each projection 49 is smaller than 
circumferencial direction include-angle thetaB of each window hole 41. It means that this has a 
fully large ratio to thetaB of thetaE. That is, by making large the maximum torsion include angle 
of an absorber device enough to the window hole 41 and the 2nd spring 8 which were wide- 
angle-ized, the function of a spring is used effectively and the property of an extensive torsion 
include angle and low torsal rigidity can be acquired further. 

[0046] When thetaD is 1/2 or less [ of thetaB ], the effectiveness which was fully excellent is 
acquired, and when it is 1/3 or less, the further excellent effectiveness is acquired. With this 
operation gestalt, the ratio of thetaD and thetaB is 1:3.81. When this ratio is in the range of 1:2- 
4, the ratio to thetaB of thetaE is fully large, when it is in the range of 1:2.5-4.0, the ratio to 
thetaB of thetaE becomes still larger, and when it is in the range of 1:2.75-3.75, the ratio to 
thetaB of thetaE becomes the largest. 

Circumferencial direction include-angle thetaA of the related projection 49 of thetaA and thetaB 
is smaller than circumferencial direction include-angle thetaB of each window hole 41. That the 
ratio to thetaB of thetaA is smaller than before shows that the ratio to thetaB of thetaC is 
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larger than before. In other words, the ratio to thetaB of thetaC which will be the requisite which 
secures maximum torsion include-angle thetaE widely to the wide-angle-ized window hole 41 is 
fully large. Circumferencial direction include-angle thetaA of each projection 49 is [ that what is 
necessary is just 2/3 or less / of circumferencial direction include-angle thetaB of a window 
hole 41 ] more desirable if it is 1/2 or less, and if it is 1/3 or less, it is still more desirable. The 
ratio of thetaA and thetaB in this operation gestalt is 1:2.90. It is desirable that it is in the range 
of 1:2-4, and the ratio of thetaA and thetaB is more desirable if it is in the range of 1:2.5-4.0, 
and if it is in the range of 1:2.75-3.75, it is the most desirable. In addition, thetaC is larger than 
thetaB. 

While related thetaE and thetaB of thetaB and thetaE are large compared with both the former 
and the maximum torsion include angle of an absorber device becomes large by this, the torsion 
include angle of the 2nd spring 8 is large. By being enlarged, a design becomes easy and the 2nd 
spring 8 has become high performance (an extensive torsion angle and low rigidity). 
[0047] Although thetaB is large compared with thetaE when thetaB is compared with thetaE, the 
difference is not spread only. That is, the ratio to thetaB of thetaE is large enough. When a 
window hole 41, i.e., the circumferencial direction include angle of the 2nd spring 8, is made large 
by this, by the odor, maximum torsion include-angle thetaE which can fully employ whenever 
[ wide angle ] efficiently is secured. The ratio to thetaE with thetaB is 1:1.13. If this ratio is in 
the range of 1:1.0-1.3, when the effectiveness which was fully excellent is acquired and it is in 
the range of 1:1.1-1.2, the further excellent effectiveness is acquired. 

By this absorber device, the radial die length of a window hole 41 is large enough compared with 
the radial die length (outer diameter) of the separation flange 6 in the radial length of a window 
hole 41. Consequently, enlargement of the 2nd spring 8 held in a window hole 41 is possible. The 
radial die length of a window hole 41 is 35% or more of the outer diameter of the separation 
flange 6. When this rate is in the range which is 35 - 55%, the effectiveness which was fully 
excellent can be acquired, and when it is in 40 - 50% of range, the further excellent effectiveness 
can be acquired. 

[0048] Next, the configuration of the clutch-disc assembly 1 is further explained to a detail using 
drawing 8 . Drawing 8 is the machine circuit diagram of the damper device of the clutch-disc 
assembly 1. This machine circuit diagram is drawing for explaining the actuation and relation of 
each part material when drawing a damper device typically and twisting the output body of 
revolution 3 to an one direction (for example, R2 side) to the input body of revolution 2. Between 
the input body of revolution 2 and the output body of revolution 3, two or more members for 
constituting a damper device are arranged so that clearly from drawing. The separation flange 6 
is arranged between the input body of revolution 2 and the output body of revolution 3. The 
separation flange 6 is elastically connected with the output body of revolution 3 through the 1 st 
spring 7 in the hand of cut. Moreover, the 1st stopper 9 is formed between the separation flange 
6 and the output body of revolution 3. The 1st spring 7 is compressible between the 1st torsion 
include angles theta 1 in the 1st stopper 9. The separation flange 6 is elastically connected with 
the hand of cut through the 2nd spring 8 to the input body of revolution 2. Moreover, the 2nd 
stopper 10 is formed between the separation flange 6 and the input body of revolution 2. The 
2nd spring 8 is compressible between the 4th torsion include angles theta 4 in the 2nd stopper 
10. As stated above, the input body of revolution 2 and the output body of revolution 3 are 
elastically connected with the hand of cut with the 1st spring 7 and the 2nd spring 8 which have 
been arranged at the serial. Here, the separation flange 6 is functioning as pars intermedia 
material arranged among two kinds of springs. Moreover, the absorber which consists of the 1st 
spring 7 and the 1st stopper 9 which have been stationed at juxtaposition, and the absorber 
which consists of the 2nd spring 8 arranged at juxtaposition and the 2nd stopper 10 can see the 
structure described above as structure arranged at the serial. Moreover, the structure stated 
above can be considered as the 1st damper device 4 which connects elastically the input body 
of revolution 2 and the output body of revolution 3 with a hand of cut. The rigidity of the 1st 
spring 7 whole is small set up for [ rigidity / of the 2nd whole spring 8 ] whether being Haruka. 
Therefore, in the range of the torsion include angle to the 1st torsion include angle theta 1, the 
2nd spring 8 is hardly compressed by the hand of cut. 
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[0049] The medium plate 1 1 is arranged between the input body of revolution 2 and the output 
body of revolution 3. Some of the medium plates 1 1 have composition which can be engaged to 
the 2nd spring 8. The medium plate 11 constitutes the 3rd stopper 12 which has a clearance only 
between the 2nd torsion include angles theta 2 between the output body of revolution 3. This 
3rd stopper 12 is a clearance for permitting a relative revolution between the output body of 
revolution 3 and the medium plate 1 1 , when a minute torsion oscillation in the first step range 
mentioned later is inputted. Moreover, the medium plate 1 1 is carrying out friction engagement 
through the friction device 13 in the hand of cut at the input body of revolution 2. Furthermore, 
the engagement section 61 leaves the clearance only between the 3rd torsion include angles 
theta 4 in the circumferencial direction edge of the 2nd spring 8, and the medium plate 1 1 is 
arranged. The medium plate 1 1 described above has realized the 2nd damper device 5 which 
connects the input body of revolution 2 and the output body of revolution 3 with a hand of cut 
with constituting the 3rd stopper 12 stationed at the serial, and the friction device 13. The 2nd 
damper device 5 is arranged so that it may act on the 1st damper device 4 and juxtaposition. 
[0050] Next, the relation of each include angles theta1-theta4 of the damper device in drawing 8 
is explained. An include angle here is each include angle which looked at the input body of 
revolution 2 from the output body of revolution 3 to the negative side (the output body of 
revolution 3 is seen from the input body of revolution 2 to the forward side). The 1st torsion 
include angle theta 1 is the forward side maximum torsion include angle of the damper device in 
the 1st spring 7, and the 4th torsion include angle theta 4 in the 2nd stopper 10 is the forward 
side maximum torsion include angle thetaEI of the damper device in the 2nd spring 8. The sum 
total of the 1st torsion include angle theta 1 and the 4th torsion include angle theta 4 is the 
forward side maximum torsion include angle of the damper device as the clutch-disc assembly 1 
whole. Or the 2nd torsion include angle theta 2 is equal to the 1st torsion include angle theta 1, 
it needs to be less than [ it ]. With this operation gestalt, the 1st torsion include angle theta 1 is 
5 degrees, and the 2nd torsion include angle theta 2 is 2 degrees, for example. The difference 
which lengthened the 2nd torsion include angle theta 2 from the 1st torsion include angle theta 1 
needs to be smaller than the 3rd torsion include angle theta 3. It is A which lengthened further 
the difference which lengthened the 2nd torsion include angle theta 2 from the 3rd torsion 
include angle theta 3 from the 1st torsion include angle theta 1 whenever [ for not operating the 
friction device 1 3 when a minute torsion oscillation is inputted in the second step of a torsion 
property / draft angle ]. Although A is 1 degree with this operation gestalt whenever [ draft 
angle ], it is desirable that it is in the range of 1-2 degrees. The sum total of the 2nd torsion 
include angle theta 2 of positive/negative both sides is set to B whenever [ for not operating the 
friction device 13 when a minute torsion oscillation is inputted in the first step of a torsion 
property / sum total draft angle ]. With this operation gestalt, in the 2nd torsion include angle 
theta 2, positive/negative is 2 degrees and B becomes 4 degrees whenever [ sum total draft 
angle ]. As for B, it is desirable that it is [ whenever / draft angle ] larger than A, and it is 
[ whenever / sum total draft angle ] desirable for there to be more than twice. The effectiveness 
which was excellent when B was in 3-5-degree range is acquired whenever [ sum total draft 
angle ]. 

[0051] Moreover, as shown in drawing 8 , the friction device 15 is established between the input 
body of revolution 2 and the output body of revolution 3. In case the input body of revolution 2 
and the output body of revolution 3 carry out a relative revolution, slipping always produces the 
friction device 15. Although the friction device 15 is mainly constituted by the 1st and 2nd 
friction washer 72 and 85, it may be constituted from this operation gestalt by other members, 
moreover, the hysteresis torque generated by the friction device 15 — a case — the maximum - 
- a low thing is desirable. 

[0052] Next, the property of the damper device of the clutch-disc assembly 1 is explained using 
the machine circuit diagram of drawin g 8 - drawing 18 , and the torsion property diagram of 
drawing 19 R> 9. In addition, this torsion property diagram expresses the relation between the 
torsion include angle at the time of twisting the input body of revolution 2 and the output body of 
revolution 3 between the maximum torsion include angles of positive/negative, and torque. 
Drawin g 8 and drawing 15 do not show the condition that the input body of revolution 2 and the 
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output body of revolution 3 are in a quiescent state, and have not appeared in the torsion 
property diagram of drawing 1 9 R> 9. Drawin g 9 -14 are drawing for explaining actuation (that is, 
the input body of revolution 2 being twisted from 0 times to R1 side (forward side) to the output 
body of revolution 3) when the output body of revolution 3 is twisted from 0 times to R2 side to 
the input body of revolution 2. In addition, drawin g 9 - drawing 13 explain the condition when 
changing to the forward side in the forward side field, and drawing 14 explains the condition when 
changing to the negative side in the forward side field. Drawing 16 - drawin g 18 are drawings for 
explaining actuation (that is, the input revolution 2 being twisted from 0 times to R2 side 
(negative side) to the output body of revolution 3) when the output body of revolution 3 is 
twisted from 0 times to R1 side (forward side) to the input body of revolution 2. In addition, 
drawing 16 and drawing 17 explain the condition when changing to the negative side in the 
negative side field, and drawing 18 explains the condition when changing to the forward side in 
the negative side field. 

[0053] Drawi ng 9 is drawing when being twisted from a negative side to a forward side in 0 
degree of a torsion property. At this time, compared with the quiescent state of d rawing 8 , only 
1 degree, the medium plate 1 1 shifts and is arranged at the output body-of-revolution 3 side (R1 
side), for this reason, the clearance between the stop section 61 of the medium plate 11, and the 
2nd spring 8 — the 3rd — it is torsion include-angle theta3+1 degree (5 degrees). If a torsion 
include angle becomes 1 degree, the output body of revolution 3 will displace 1 degree from the 
condition of drawing 9 to R2 side to the input body of revolution 2, and as shown in drawing 10 , 
the periphery gear tooth 55 of the output body of revolution 3 will contact the inner 
circumference gear tooth 66 of the medium plate 1 1 . As a torsion include angle shows from 1 
degree before 5 degrees henceforth to drawing 1 1 ,the 1st spring 7 is compressed between the 
output body of revolution 3 and the separation flange 6, and slipping arises by the friction device 
13. Consequently, the property of low rigidity and high hysteresis torque is acquired in the first 
step range from 1 degree to 5 degrees. If it twists as shown in drawing 12 , and an include angle 
turns into the 1st torsion include angle theta 1 (5 degrees), the periphery gear tooth 55 of the 
output body of revolution 3 will contact the inner circumference gear tooth 59 of the separation 
flange 6. Consequently, in the second step range from 5 degrees to the forward side maximum 
torsion include angle theta 4 (thetaEI), the 2nd spring 8 is compressed between the separation 
flange 6 and the input body of revolution 2 to be shown in drawing 13 (8 degrees). Consequently, 
the property of high rigidity and high hysteresis torque is acquired. In the condition which shows 
in drawing 13 , the clearance between B (1 degree) is secured whenever [ draft angle ] between 
the engagement section 61 of the medium plate 1 1, and the edge of the 2nd spring 8. B is 
[ whenever / this draft angle ] equivalent to the remainder (1 degree) which lengthened further 
what (3 degrees) lengthened the 2nd torsion include angle theta 2 (2 degrees) from the 1st 
torsion include angle theta 1 (5 degrees) at the time of the quiescence shown in drawin g 8 from 
the 3rd torsion include angle theta 3 (4 degrees). 

[0054] When a torsion include angle becomes the maximum, continues and returns to a negative 
side, while the 2nd spring 8 pushes a compression condition to the separation flange 6 from the 
condition of drawing 13 , as shown in elongation and drawing 14 , the edge contacts the 
engagement section 61 of the medium plate 1 1. In [ until the edge of the 2nd spring 8 contacts 
the engagement section 61 ] 1 degree, slipping does not arise by the friction device 13. The 2nd 
spring 8 pushes the medium plate 1 1 with the separation flange 6. For this reason, the medium 
plate 1 1 maintains the condition of having displaced only 1 degree to R1 side to the output body 
of revolution 3. 

[0055] If a torsion include angle becomes 5 degrees, the 2nd spring 8 will be in a free length 
condition, and the elongation of the 1st spring 7 will start continuously. As shown in drawing 14 
at this time, since 1 degree of medium plates 1 1 shifts to R1 side and they are arranged to the 
output body of revolution 3, the property of low rigidity and low hysteresis torque is acquired 
after the elongation of the 1st spring 7 is started until the output body of revolution 3 carries 
out theta2 +1 -degree (3 degrees) migration to the medium plate 1 1. That is, the friction device 
13 does not produce slipping from 5 degrees before 2 degrees. Then, if it becomes 2 degrees, 
the output body of revolution 3 will move 1 1 to the medium plateR! side, and as this shows 
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drawing 16 , while the medium plate 1 1 separates from the edge of the 2nd spring 8, slipping is 
generated in the friction device 1 3. Consequently, the property of low rigidity and high hysteresis 
torque is acquired in the first step range from 2 degrees to -2 degrees. In addition, if a torsion 
include angle becomes 0 degree or less, the 1 st spring 7 will be compressed between the output 
body of revolution 3 and the separation flange 6 to be shown in drawing 16 . If a torsion include 
angle exceeds -2 degrees, the 2nd stopper 9 will contact and the 2nd spring 8 will be 
compressed between the separation flange 6 and the input body of revolution 2. The 1st stopper 
9 contacts in an opposite hand, and the 2nd spring 8 is compressed between the medium plate 
1 1 and the input body of revolution 2 after this. Consequently, in the second step of a negative 
side, the property of high rigidity and high hysteresis torque is acquired. When twisting to a 
negative side in the second step and returning to a forward side again, as shown in drawin g 18 , 
the 2nd spring 8 is pushing the separation flange 6 and the medium plate 1 1. At this time, high 
hysteresis torque has occurred because the friction device 13 is slippery. In addition, in this 
return status, 1 degree of medium plates 1 1 has shifted to R1 side to the output body of 
revolution 3. If a torsion include angle becomes -2 degrees, the elongation of the 2nd spring 8 
will stop and then the elongation of the 1st spring 7 will be started. Here, although the 1st spring 
7 pushes the output body of revolution 3, it does not slide on the medium plate 1 1 to the input 
body of revolution 2, and high hysteresis torque does not generate it at theta2+1 degree (3 
degrees) magnitude, i.e., the range from -2 degrees to 1 degree. 

[0056] Next, change of a torsion property when an oscillation is concretely inputted into the 
clutch-disc assembly 1 is explained. If the big torsion oscillation of the amplitude occurs like 
surging of a vehicle, a torsion include angle will repeat fluctuation in the second step of the 
positive/negative shown in the property of drawing 19 . Since high hysteresis torque has 
occurred in both second step with the first step at this time, surging of a vehicle is decreased 
promptly. 

[0057] Next, the minute torsion oscillation which usually originates in a combustion oscillation of 
an engine, for example at the time of transit (for example, the forward side second step range as 
shown in drawing 13 ) presupposes that it was inputted into the clutch-disc assembly 1. the ** 
on which the output body of revolution 3 and the input body of revolution 2 do not make the 
friction device 13 act within the limits of A=theta 3-(theta1-theta2) =1 degree whenever [ draft 
angle ] from the condition shown in drawing 13 at this time — relativity — it is pivotable. That is, 
although the 2nd spring 8 operates by A (friction inhibition mechanism) within the limits 
whenever [ draft angle ] as shown in C of drawing 19 , slipping does not arise by the friction 
device 13. Consequently, RATORU and the very small torsion oscillation which it is filled with 
and causes a sound are effectively absorbable at the time of transit. 

[0058] Next, actuation when the minute oscillation of an oscillation etc. is inputted into the 
clutch-disc assembly 1 at the time of an idle is explained. At this time, a damper device operates 
in the positive/negative [ the first step of ] range (-2 degrees - 5 degrees, for example, drawing 
? » drawing 10 , and drawing 1 1 ). For example, when a minute oscillation is inputted from the 
condition of drawi ng 9 , the output body of revolution 3 is the separation flange 6, A relative 
revolution is carried out to the medium plate 1 1 and the input body of revolution 2. At this time, 
the 1st spring 7 operates and slipping does not arise by the friction device 13. The magnitude of 
the torsion include angle of the damper device at this time is below B (4 degrees) whenever [ in 
the 3rd stopper 12 / sum total draft angle ]. 

[0059] By realizing low rigidity and low hysteresis torque in the first step range, stationary gear- 
tooth tap tone level is improving. If low rigidity and low hysteresis torque are advanced in the 
first step range, the jumping phenomenon will be controlled by it being possible that a jumping 
phenomenon arises and establishing the field of high hysteresis torque in the both sides of the 
first step range in this clutch-disc assembly 1 of a thing. Positive/negative is rebounded by the 
second step of wall, and a jumping phenomenon here is a phenomenon of developing into the 
oscillation covering the first step whole region, and means the phenomenon which a sound with 
level higher than the gear-tooth tap tone of a stationary generates. 

[0060] As stated above, the friction device 13 carries out friction engagement of the input body 
of revolution 2 and the output body of revolution 3 in a hand of cut, and is a device in which 
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slipping generating is possible in the first step range and the second step range. Moreover, the 
clearance between the 2nd torsion include angles theta 2 in the 3rd stopper 12 and the 
clearance between the 3rd torsion include angles theta 3 in the 4th stopper 14 are functioning as 
a friction control means by which slipping is not produced by the friction device 13 to the torsion 
oscillation below predetermined torque in the first step range and the second step range, 
respectively. Furthermore, you may think that the 2nd damper device 5 whole is the friction 
device in which friction is generated by carrying out friction engagement, and not sliding to the 
torsion oscillation below predetermined torque in the first step range and the second step range 
on a hand of cut, but sliding on the input body of revolution 2 and the output body of revolution 
3 to the torsion oscillation beyond predetermined torque in it. Furthermore, the 3rd stopper 12 is 
the 1st friction inhibition mechanism which does not make the friction device 13 produce 
slipping, when the torsion oscillation below predetermined torque is inputted in the first step 
range, and the 4th stopper 1 4 may consider that he is the 2nd friction inhibition mechanism 
which does not make the friction device 13 produce slipping, when the torsion oscillation below 
predetermined torque is inputted in the second step range. 

[0061] As shown in this clutch-disc assembly 1, the resonance point in an engine speed shifts to 
a low revolution side by [ which replace the conventional stop pin ] depending tabular connection 
section 31, twisting and attaining wide angle-ization of include-angle [ the second step of ] 
range. Furthermore, the peak of the resonance point can be reduced by high hysteresis torque, 
furthermore, the thing for which the structure where low rigidity-ization is not made to generate 
high hysteresis torque to a very small torsion oscillation in the torsion include-angle [ the 
second step of ] range is added — the time of transit — RATORU — it is filled and a sound can 
be reduced. 

[Combination of the low hysteresis torque generating structure over a very small oscillation 
[ in / it twists with low rigidity-ization of torsion property / the 2nd step of / field, and / 
property / the 2nd step of / field ]] In the above-mentioned clutch risk assembly 1, the whole 
torsion include angle, especially the torsion include angle of the 2nd step field can be 
substantially made large compared with the former by using the tabular connection section 31. A 
certain thing is desirable, 20 degrees or more, if there is, it is still better, and if this maximum 
torsion include angle is 40 degrees or more, it is the most desirable. [ 30 ] [ or more ] With this 
operation gestalt, there are about 60 maximum torsion include angles which doubled 
positive/negative. Moreover, the torsion include angle by the side of forward is about 35 degrees, 
and the torsion include angle of a negative side is about 25 degrees. Furthermore, the 2nd step 
field by the side of forward is having 30 degrees or more secured. Thus, by twisting compared 
with the former and securing an include angle greatly, the torsal rigidity of the 2nd step field is 
low substantially. Moreover, if the magnitude of stopper torque is comparable as the former, in 
proportion to the magnitude of a torsion include angle, torsal rigidity becomes low. Stopper 
torque here is in the range of 18.4 - 21.0 kgf-m. Moreover, torsal rigidity is 0.71 kgf-m/degree 
and is in the range of 0.6 - 0.8 kgf-m/degree preferably. This torsal rigidity is effective compared 
with the former, if it is less than [ 1.5 kgf-m/degree ], and if it is less than [ 1.0 kgf-m/degree ], 
it is still more desirable. 

[0062] As mentioned above, low rigidity-ization realized by making large the torsion include angle 
of torsion property [ the 2nd step of] field has the following effectiveness. The feeling of 
pressure from below produced in case it shifts to the 1st from the 1st step field to the 2nd step 
field is decreasing. This feeling of pressure from below senses [ first ] at the time of accelerator 
treading in and is shocking. Drive-system torsion resonance frequency can be set as the 2nd by 
low rigidity-ization lower than an engine practical use revolution region, consequently, drive- 
system ******** at the time of transit — it is filled and a sound is reduced. 
[0063] Furthermore, in this invention, the hysteresis torque produced when a very small torsion 
oscillation is inputted in the 2nd step field is small substantially compared with the former. For 
example, with this operation gestalt, they are 0.06 kgf-m. It is desirable that it is in the range of 
0.04 - 0.08 kgf-m, and if the magnitude of this hysteresis torque is 0.20 or less kgf-m, it is 
excellent compared with the former and still more desirable at 0.10 or less kgf-m. Moreover, the 
magnitude of this hysteresis torque is the magnitude of 0.04 to the magnitude of the hysteresis 
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torque produced in case it is the oscillation with a big torsion include angle with large torque in 
torsion property [ the 2nd step of] field. With [ ratio ] 0.15 [ or less ], it is desirable, and with 
[ this ratio ] 0.10 [ or less ], it is still more desirable. Furthermore, if this ratio is in the range of 
0.03-0.05, the most excellent effectiveness will be acquired. Thus, having made low enough 
hysteresis torque produced to a very small torsion oscillation followed with low rigidity-ization of 
the above-mentioned 2nd step field, and it has realized the property which was excellent in low 
rigidity and low hysteresis torque to the very small torsion oscillation, consequently — usually — 
drive-system ******** at the time of transit — it is filled and the sound is substantially reduced 
compared with the former. 
[0064] 

[Effect of the Invention] By the damper device concerning this invention, torsal rigidity in the 
2nd step field of a torsion property can be substantially made low by making the maximum 
torsion include angle large. The hysteresis torque produced when the torsion oscillation below 
predetermined torque is moreover inputted in torsion property [ the 2nd step of] field is small 
compared with the former, thus, drive-system [ combination / of low torsal rigidity and hand 
hysteresis torque ] ******** at the time of transit — and it is filled and a sound is reduced 
substantially. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of a clutch-disc assembly. 

[Drawing 2] The top view of a clutch-disc assembly. 

[Drawing 3] The enlarged drawing of drawing 2 . 

[Drawing 4] The decomposition sectional view of each part article. 

[Drawing 5] A top view to show engagement on a hub, a separation flange, and a medium plate. 
[Drawing 6] The top view for explaining the relation of the torsion include angle of each part. 
[Drawing 7] The top view for explaining the relation of the torsion include angle of each part. 
[Drawing 8] The machine circuit diagram of the damper device of a clutch-disc assembly. 
[Drawing 9] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 0] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 1] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 2] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 3] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 14] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 15] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 16] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 7] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 1 8] A machine circuit diagram to show the operating state of a damper device. 
[Drawing 19] The torsion property diagram of a clutch-disc assembly. 

[Drawing 20] The diagram for explaining the relation of each torsion include angle of a clutch- 
disc assembly. 
[Description of Notations] 

1 Clutch-Disc Assembly 

2 Input Body of Revolution (1st Body of Revolution) 

3 Output Body of Revolution (2nd Body of Revolution) 

4 1st Damper Device 

5 2nd Damper Device 

6 Separation Flange 

7 1st Spring (2nd Elastic Member) 

8 2nd Spring (1st Elastic Member) 

9 1st Stopper 

1 0 2nd Stopper 

1 1 Medium Plate 

1 2 3rd Stopper 

13 Friction Device 

1 4 4th Stopper 

21 Clutch Plate 

22 Retaining Plate 

31 Tabular Connection Section 
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JSSH*. JB2 0K«i»3lHie«©^JB»iai±«:HS"*- 

S 1 3M1BBMU K?L * l 2 nu:EBS 
4a. « 1 BiE* tSI 2 RtfSB 3 B«e«£ *BH*lS«i 
ttttfcjMSLTi^*. SB I WteSBM* SB I B£1£<h§l 
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2 StfSB 3 Efc«fc3&MS»lslte-r* b^b% 1 RlflB 

2 x^tcoiB-effitBsti*. 1 w&^nm 

■fcttsntlr^. JB25H4a*rtt»lBlK«4:/\r 
fc«:n»3Sftu:»ttWK3BHrt-*. IS 2SHt6M*li* 1 

[0 0 0 73 ff#3gl U:E«wy>/<-«flrefcU fit* 
OXh?7hf>«:Bb]:U ««»SS»i-J:-3TW2|5WB 
jfg£§S 3 £ * fctcJB 1 !§ME«£* 2 

R0 ^ S3I5le*©ffi^l;9ftS^J^tTV^^. «« 

(7>J:9^g^L:^ftK^C:<^t^-i:i-^ l 3. 
20 2 «B«Wtfetf*«U 9 T 

w<-«M«-ett. »L;»)i»tt2a:B«*ti:*5^TH(BEh 
[0 0 0 81 »*3H2tcEtt<0^>/'«-««^ K*^ 

mmowk u o fts^r/r < -e^ ^ b b t im 1 w&mt<» 

ml- mmomLtmrn-e^ *>* m&m 3 iztzm<» ? 
>'*-mmi*. * 1 ne<*^^ 2 He** yw«HM» 

tilli^fWJiit^I^TV^^o SB21anE» 
«SB 1 HlE(*{cS*UTffl»lHWEHJtt(cBE«snT^>*, 
yv/<-t»i, * 1 Isiei*^^ 2 E«E»fc«)iBH:W» 

40 ^TlJRB1W*iiaa«WJ:0llltt©K^2«B«« 
t«r*LTi^. B««««SU0«H£2SB««U:J3 
v^r»»«Sl«:3BftRl«-e**. *«BPtMtMM:. RU 
0 » 14 2 SB^iSl- *5^T»t£ b ^ 9WT<om U 0 

B«»«>»*«^0ftflCtt2 oflEJa±-e**. 
[0 0 0 9] »«3H3(cE«0!>yv/<-«fll"ett. SB 1 
HW*i:SB2BlE»©»dRUOftJ*3l<2 0flt»a±* 

50 it^r««UT^^o S&t. JRi;9»tt2RH«IW: 



5 

CO 0 1 01 IS#3g4 KER^W*— ««-ei±. W# 
0«K±-c**. i»^6{c|s®cor 

yw<-M& *lB^£»2B^£«WfcHW 

i*TlRB««fc l«BWlM:9«ltt©1^2«BW* 
*««BI!tt*L:9Wtt2«BflI«^fc 

qmt2fllS«Wlci3^rM£h^7«TOiRi;oaiA 
lc«Ur^««l«^fTF»$Hir/j:v^ JIL;»34#tt2RS 
!W*U:fetf*« U 0 Mtttt 1. 5 k g f * m/" HT"? 

CO 0 I 11 »«3H6tc|Ett«>^W<-*!Mlt-ett. »U 

m/ # KIT?* 1 ). tt*Kj±^T*«fc«<*^T^ 
* # c©j:^ft«Wtt*^*nfc*i;9Wt2ia:B« 

co o 1 2i m&mi iciB«o^>^-«*Ttt. a* 

«6tJ3t>^ «i;9»tt2RB««^tf**L;0lll 
|£C* 1 . 0 k g f • m/" J^T-r^^o »#Jg8 telBtt 
©y>/<-«BTtt. ««aH7ls33^r> SUDD'S 2 
RB«*tcfe»*JRi:OIIHSW:0- 6-0. 8kgf ■ 

its »*Sl-8iO^Wl:fcW, igU^4^±2lS 

$^Ai UTB»ffli©J«l«^ro L-c t>* t ft 
©W«fitft©**$*B^-r*fcs JtA/BliO. 1 5 

CO 0 1 3] »««9CcBBO^W^-««lW±. SSL* 
(cfc^T. JtA/Bt*0. 1 51^T-e**o 

co o 1 4i i i (ciE«oy>^-««t?tt % is 
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OKfci^T. itA/BteO. 0 3 -0. 0 5 ?>S& 

3H i ~ i i m^n^tc^r. s»»p$«ja«^»»a 

^£fti*£^Tv>fc^££^txx , .J vx h 
2&0. 2 0 k g f ■ mJ^T 

CO 0 1 5] flttff 1 2fcSaR©^v/<-««t?W:^ * 
U D4f ft 2 RBfltfcfcSs^JWfc b Jl^«T«>88U 9 » 

)U?<D*:gZl±Q. 1 Okgf -mOT^o 
CO 0 1 63 M*B1 4 «B«0^>^-««-eti. R 

0 4 - 0 . 0 8 k g f • m<D$Satc&'So 
CO 0 1 73 

-/^7*4X**B:ttttl<D^B**U @2t:fWI 

to - o*^ 7 7 f f •< x ^an* i <^ietiit^b% 

BC*4j«-e*«, tfcs@l^M^>v>S^ 
*-f — ;i/ (B*M*?) #BBB3*u B 1 ©fiflHtc h 

|S| (lEffl'J) T?*0. R2fM^^»-€:ORM^^ (ftffll) 

COO 1 83 4 7, ^«[Jl# 1 1±> 

h2 2. ?7-yff^^ 2 3) ^1e1IE^3 (/n 
-T) <h. A*BIE(*2^a»BIE(*3^«)nBicEBSn 

14. »l/<*7. »2/<*8RtflWIW*l 3^^^ 

CO 0 I 93 A»B«»2*±7 9-f <BKa* 

2(i> £tc. ^^-y^U-h 2 1 i:. yf-->^r 
U-h22^> ^7«;ff^^ 2 3 i*^ffiffi$nT 
V>^ e ;77f7 4 U-h2 1i:yf--V^l/-h2 

h 2 1 (±x>y>f]i:KS^tis ijf-^V/*ru-h 
2 2 h 7 >^ ^ 7 ^ a >ii:£S^ nt^^» V s ? >v 
^ 7 - u _ h2 1 t h 2 2 
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[0 0 2 0] ^77ff^^ 2 3ti. HasLtt^?^ 

7» y -> 3 ^>y*7*U- h 2 4tiU ^#§£2 4 a£> W« 
SB 2 4 a 0?ftJMI£Cl0 > 6ftHfcfrlSH-&^8Rtf> ? * 

J£Si5 2 4 ctt4*»WK***U #^y^v b2 7 

^ o ^ . r > g ^ v/r u- h 2 4 -y a 

2 4 b«C(i, «7x-v>/2 b&V<v b 2 

tO 0 2 1] ^77fri/-h 2 lRtfVf--V^ 
U-b 2 2 <z>*W3»tet±H 0GSfllc*HB5"e4ooaK 
?L 3 5^n^*^nti>^o &&?L3 5tctis ft 
mmt9bmmiz J £tL*W)&z[*»3 b a. 3 5b# 
JBffi^tiTCN*. £<D*50 9@e:L£i$3 5 a. 35bl±l£ 

a©* 2 /<* 8 oiiii^iaxtf *ft*rt^©»»*a»Ji" 

*fc&<Z>{><D-e**. STL 3 5tCti. flS2><*8 

©«IW^^«X**sa»*"*^WB 3 6 #R®£(6)iSSi»- 

[0 0 2 2] ;7^m-b 2 1 RlfVT-~y77 
U-h 2 2ic«, *n^tl*H»L3 7 (WffllS) #JK£ 

$nw^, i©^D?L3 iftizte&timmfaz tut 

(H^lfiJ^ffitf-SStt^^X 5 2 #X 5 2^^*a*" 
fttcEtf£7 7>> ? 5 4 ^^W^ntl^. *X5 

£ i/t7h i:i^t^^7*^ << >H 5 3 n 

*2*»rfcJ»£3ftT^*. 
[0 0 2 3] »«7^>i^6t±. d3#lU3£{* 3 <DftJlffi9 
9 s 7v*-fl'—b 2 1 t'if-iVf/l/- 
1> 2 2 fc©|BC2E«*4ifeR«««)»tt-C**. ^Sl" 7 

7>y6 fcu * i 7 ^tt ai^iHieft 3 tmmi5 

9 3WB«StlTi^. rt««5 9tt. «r»©*W8«5 5 
a>M^B«*n. HC*|fi!^BWE«>HWR«:ffitfTEB6 
*iT^*. nil® 5 5^M»»5 9*ttBBB*fifcS^ 
teSS^Ift-e*** *WB*5 5tnra«5 9 
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5 5*&j&?R 11^15 9 t©I«oSl»i;9fl 
E0 1 lift 2* -eftOs *WB«5 5*€>*TR2«*>rt 
J1&5 9 fcOHloM! iSEUOftKe 1 lift 5* 
[0 0 2 4] $ Vy6©MS8iai, 7 

v >>?5 4©«JX# 5 6lc*t)£LT<2JX£ 6 7#JgJ8S 

nro*. 5 6, 6 7^tc(±. ^n-fniofo 
-&it2o©B i/<*7 3wasnw*. gn><*7i± 
10 2oo»i/<*7tt 

304UifWJ-f » I 7 ttRjgtflSjWaSfc^TX 
7"U V^y-h^Lt^^ 5 6, 6 7 £>RJ3:£|p}1^ 
^5 7, 6 8&ft£LTt*6. Ja±<&*JS£* * £ 

[0 0 2 5] »(Bl7v>^6lcti0ie»|fiUc*BWB"e4 
otf>&?L4 i jWBJ&StiT^*. &7L4 n±EH6*fiis 
fi<ffitf*JB4ire**. S3FU 1©3*(±. PJHSlPlHffl 
20 <BS&f»4 4 WS«©*W»W4 5 l*j«ffl<onJS 
§S4 6t^«^T^^. *WMM 5t±XRUTJB 
A«tLTds9K?L4 l^««*BBi:r^*. ^t*>\ K 
714 1 ^WWli-SS^^^fl^^Hl^^teJPtt^* 
,T*J:^ iMi7 J ?vt?6l£*5^T#«3l4 \<oPim 

■%&mizi±mx% 4 2 3MKd&$nrir^. «ix^4 2i* 

[0 0 2 6] S8?L4 1 jWE«Snfc«»0*«*»tt 
30 ffll^ti. 3^4 g^js^tir^*, -r^^^^fi4 9 

{i»f7 7 > y 6 ©^jw 4 8 frb $ e» 

lc«tf*3SSKtt-e*^. 3%£4 9^. H«K*lP»2ift< 
3ffitfr*5 9^ Xh7^-f 5 0 (Xh-y/<— ff) 

$nr^*o 9^4 9«. ^fl-4 i Ktt^TRjs;^© 

M*«ffl<^ «J3P*©R/B*lS+IWMC««*nTlr> 

-Tftto^ %£4 9©^hy/<-I5 0l±. WX* 
4 2^14 3J:0K?14 lt*#Ur* &»cR«*rtrt 
ffljKga^nTfcrK S?L4 l^Si*S54 4cfc9S^tC 
R»^BJrt«i-iBIB$tirv^*. &*>\ 55®4 9tiR^ 

<. ^TUtRM»fl*IWWd«:*«^^*^. 

mB^mM^b^^-m^m^^t^^nm^ 

[0 0 2 7] 8ujSUfc»a7 7>y6 0«S^O^TflS 
-5>S&^diSP4 7^LT^I>o #^tti«4 7tic:^ 

^fejf^^t*[i^i63i^PB E iPS^4 -7jg«$nr^*. 
^B5SP4 7ttEHE«AU:«<WftdtiTisO^ ^^rt® 

50 tctaaioKa4 i«$nn>4. «?u lii^asu 
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4 7 tZto^X*<omm<Q 7 0%K±*:dS«>Tfc9x ^tii 

[0 0 2 8] $ e>£3stittfflu 7 ^©asrcsMi-f * 

Kffi»4 7l±, ¥a^Kffitf*2o<&BS£fcW 
fflH&#S5 9 I Ri^S|SjSffl5S#Si5 9 l^^lptfK 

i^*. R^£ftw«^&S5 9 1 onmxftmut^wffi 

4 4 i^O. RS^^Mi^®4 3 ^^tv^ 0 ^ 
JUJIJ&&SP9 2(0*^lS)f^ffl!]t±^m4 5£fcoTfc 
0, ¥S^^0^^4 8i:^Ti^ *Wl*i4 10 

* o 4Jp2/<*8t±. BOMEB**ifc Ifcjon-f ;ux 
v^*$nt^^, #Sil2/<* 8tt#3l 1>< 
* 7 tcJ±^T*Mr-& 9. i^. 3S2/<* 

8t±«83l4 1, 3 5fi|te«S3ftTO*. «2/<*8 

EilSttT^*. -r*te'6J|l2/<*8oP3»*iaW*(i 

8<ORH^SI«^ &fl-4 1 (D^mtM 4 ^^ft 
® 3 6 fclcS*X0tfK*l/rt>*. "/U-h 2 1.2 2 
Oh;^ll»2 /<* 8 - LTfttt? 7>v6 \zB3LtS 
nif^o 7'U-h 2 1, 2 2WS77>y6i35iW 
ENEi"*^^ JS*2^<*8t4IS*«)n'PEEMl*ti*. A<* 
Wiztt* *2/<*8ti:MH*ffi3 6 ^taBB^E***] 
©iHJgSU 4 fc^ra-e(sI<£*lpJ(-BEffl$tl-S. 
4-P<0*2/^*8(±3E^J^flFSUTV^. ftfc. 30 
i(»«77>y6tri/-h2K 2 2OlB-e«i;0 
ri^UTV'fc^ttlB) »2><*8<&B»#l6lBHI 

©*g»isrt«»iaw4 4(^*xt*ffl«uTvx* 
nn*flw«»o*a*isiwiis»iiasw4 4*& 
mtrtzmtix^*. 

[0 0 3 0] U^— -V^W— h 2 2 4>ftBMtt£tiU 

mmismzmm^ 4 * mtc:«#aH6» 3 1 irnaA n 

®3 His «*?U l«>B«»lftM-r^fe%«**4 2 

^>^7*U— h 2 2©^JSI*5& x ^*fc^rifi|^Jit/*Xh'y 
/<-W3 2£> Xh^HJ3 2 G>«ttP**fc¥a#flW 
«CCJEtf-5H3E»3 3 tfrfcflWcSnTt**. x h v^c 
3 2tt»; x-^>^7'U-h 2 2<o9\Wmfrb9? 
7 fru-h 2 lffltcStfT^*. HSS&3 3li. Xh 50 
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y 3 2 ©M»^^¥S*ffilW«li:*r 0 ft V €>tir 
-h2 2£-H*<d8K»"C*'K HWJf--v^u 

2 2 ^(i(?la)L:T^^ 0 *Ofc«>. Xh-y^-g&3 
2i±*a*ftU:t4y^-"— V^U-b 2 2©«OTC« 

&mmzxhv'*-w$ @ssp3 305 

¥a%AttB£X7l.4 1 <&tt«ffl»#i-»KLT;fc»K 
Bffl»fiffiattHt*filu:lB«rt-*a»L4 l£>raTfc 
*. £*>*£JH. @^SP3 3tt£||7?>-:;6G>«)Xft4 
2fc«JCLTEKSnT^£. «X^4 2t*BS3P3 3 

V^TU— h 2 2£? J 7y* L -/l'-b 2 1 CSLTiS 

h 2 4 £>®££& 2 4c IzWtIC** - ? h7VXvr>aV 
«3^&aKUTl^«. 0^95 3 3KW313 3 a#JE*S£ 
jftTis»K ?L3 3 artKWBil© 1 ^^ ^ 2 7 
*IT^*. U^y h 2 7tt„ i^3 3t^77f7'U 
-h2 1 ?yi/ 3 ~ V^-/U-h 2 4 
UtlN^,, >jf-^>/7'b- h 2 2 tCfc^T 

S£gP3 3fc^**<Mfcl**L»«*L3 4*9RftS; 

[0 0 3 1 1 «tta*inB3 lMh^-«53 2 

£2£SS4 9 t^b^2^h 1 0 {Z-?^Tmi 

<*2 t©nt«i;oftKe 4 *T?<o«»-cB»t#o*a« 

lHllESr«*J"f-6/s«>©«»r*«. ^i3 s Z<D&Cr)& 
me 4 0BBTB2/<*8tt»«7 9V5?6i:A*Hte» 

[0 0 3 2] ^«3I^3 1 ti. spffifi^fev^r. R^ 
££0ttW±K?U icDR/^Slq]^ ^^4 2t^I. ^fi 
4 9©BJS35filMI-*^. ^tt^^J3 l<DXh 

^4 8 *9*&fc*S#A*MHfc**. 

v/<-*P3 2i^E4 9 fcl±*a*ft<ft«#»«3fHIUlf 

7>^6i7 # u-h2 l, 2 2&0>Sti;i}AlE£^e&< 

• y ^'-®5 1^^©4 9^Xh>yA % -S5 0^^S^c 
^g§Ufc«ffil-ett. Xby^-»3 2«»«I7^>^6 

co^tb§P4 7t^b«H4 io*a»^ffli(-tiau 

T^^». Xh-y^-g&3 2d«fttt»4 7JWJP 

[0 0 3 3] «Jt:lC^^/i:m 2Xh y /<— I 0 cofij^ic 
•^^TKBB-r*. X h v/<-»3 2i±««-e**fe«>. 
ts^ox h»yytrvtcit^rB)g^rfiiftS*S<"et 

*. Xh-y^-953 2Ci«S*©xhyrtf>fcJt 
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^r*&j5fo*ts tt**x^*. i"fc*>fc* 

h 3 2<0¥&j5flfi3li7'U'-h 2 1. 2 2 

[0 0 3 4] ^bv/<-«3 2fcW , U-h2 1 f 2 2 <Z> 

^mm-^-t^^m^m&m^^ nx& o . x h 

.y/*-g&3 2#¥t££&&St±^tfiSP4 74t^?L4 1 
(T^WS*! 4 8 co¥f£#ftft^ * 0 £ ^K^S^ftWIJ-? 10 
£Ocfc9t;:xh>y^-aS3 2#&?U $thh*'& 

4 I triMIIfe/^l^S^C^^L&^o COg^ 35 2 

8 c^u.sftKfc*^:*:^ <-ei^ Xh -y^-U&M 

-mn^m v o ft at t mi(o pirn ^isift s t t±s 

[0 0 3 53 ?2Xh^/<-l OO*®*!*):^ 20 

N^-rhr>icJ±-<T^:titcSi^fe. S2X 

;^7f7*u-h 2 i tftm7?>VG£Q>W* S 
l/»l77>y6t 'J-r-^V^'U- h 2 2tf>FBl£tc 

2 ta*ls«E#3 t^fS-e^w?-<8«<0— SP«r«S£-r 30 
■ttW/l'-h 1 1 oM«»(ct±«R«>M 

flJ3S6 6Cis tb^lHl^#3 (^7) 5 5 

t®fcl5folzm&<vM3Z&rtx&m£nx^Z>o -Tft 

dwp«ra^KHWT4*iiaE»3 t^farw-b 

«5 9£K<fcO. a*EME<*3^*l«-ru-H 1 to 

0)je»««-rtiJB 2 }g U 9 ft* G 2 t±#K3? U < s tt 2 
• fcttoTi^ »2*i;9ftlt0 2 0*#*tt*lJR 

[0 0 3 63 #fyr/u-s i 1 1-^ **i«i#fi#ifii 

6 Hi^JS7 7>v?6co^?L4 5 oRgicffia^ftT^ 

* 0 «-&»6 1 ttJKFU 1 o*a*IfiJ*WMttaM4fi*^ 5C 
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*2/<*8©rt«illJ»»^«*Bll8i:^o-c^*. 

sue i op3«*isiwfflaraQ 6 1 *tmz>***<»¥ini5 
«i»fcoiB(ci«n**ilii3*uo«o 3*r»©» 

*0>R2ffl<&SI2/<* 8 fc<Dffl*>SI3Si;9ftK0 3 
ti. »4- R1«o»2/<*8£c&Mg>W3« 
U9AK0 3ttMr -e**. W3«i;Ofta0 

wiai;oft*e i^&»2«uoftjS0 2*3i<^fc4> 

[0 0 3 73 ltt^WT/U-h 1 1IrI±1±n «SW>* 
>6 2^J:*)«»BIB7Rte(-<i:-pT^*. t:y6 2(±. 

gp^ticfira-/u-M 1 ftfcftrtK#A3ft-c 
*nfft^^-* 6 3 #ssa£ trco*. x^-^ 

6 3 l±&tpffi~7l'- h 1 l<0flffl»£#«7^>S?6<D 
8f»-e*** X^-^S 3tcl±^>6 2©H»* < }fA$ 
9-6 3t±*W^W-b 1 1 t— 

^ v^iWISftTi^. »«75>^6(-titf>6 2A< 
6 2 7>v6 tc:« UT0IE*|pJH:»l6nIfl6^^ 

[0 0 3 83 fcfc. JWWMKftflWi-t^^BW^^r 

-h2 2<oWii«a5i:ora(cffia$nTCN^ 0 ^2js» r ? 

5 ti N h7>Xvy^3>I^WU-H l^)b7 
>X5yi/aVfflilKa»Lt^. #&7 4 

-Bo ^SlS7 6(i. ■Jf-^>/7 , b-h 2 2t^LT 
fflttBEFteicft'&S ft* £ £ *> ic«i^|S|U:«jh* ftT 
lN^ e ^7 4 OWiliaJ h7VX; *y a >ffiHl-t±ffiiS 
#03957 7jW&£34vC^*. *(*7 4 t 'Jf^V/ 
-/U-h2 2t^rti2 3->^7 ,, J>^7 3*« 

g$nr^*» g2 3-vx*/y >^7 3t±. ^2^ 

7-y 2/^-7 2#*i*7 4 t 'Jf-->/7*U-h 2 2 

i t(DKi-eflE«$ftfc*®^KK^ft-c^^. ^ft*-cfc 
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u-b i l i;:ffi<flEJg$ftTT^*. SiiSv^v't 

-7 9li7 7>y5 4 ^Jf"^->/7'l/-h 2 2 <7>F^ 
*yt-7 9tt»2 «r>t-7 2 <DpMW*efr-Otf 

7 9 ti*l»8h?**. » 1 r>t-7 9 ti. £K 
BKfoa*J*8 1 *€>*f8*nTfc»K WK<0*(*8 1 
£te«o2ii£8 2 36^S«A^CzJSt;?^«. 

8 1 li77>^5 4(c£JgLTfc»3> »Ro%iS8 2 ti 

» z mm*? r>t-7 2 o&nas 1 1 \zmnm^mz% 

^LTi>*. z*ifc.fc«K JBlW»7^S/ + -7 9(1* 
2«*7*5' + -7 2^Lt l Jf^>/ru-h2 

x-~>?VU-h 2 2«>nH»fc«>H^tiJB 1 a — > 

^8 0tiSlS» t 7 7'>f-7 9tyf-^>m- 
h 2 2 ©n»»^©Bti*fii:EE»$nfetti^EI 

itm 2 a-vxru 7 3 ottmii* o/j^^ < <t 

«»"B<i«ffit^^**fc*> f 2^g7^r>t-7 2 

(^2fi7 7yt-7 2t^nfi<): 
< ft^tv**. h 2 1 Oft 

K»ct±»3»«7v5/ + -8 5*«E«nrc^. ^3 
J*«'7-yV + -8 5tt«88S^3B«0»tt^*^. SfS3 
«7-yvt~8 5ti. 3Etc. 3itt<Z>:*&8 6 

&&*j»»H8 7«nt^^o m&fo* 8(±i> 

■R^MliB 8 7(i77>^5 4 0)iyy Vffiffit-SJg 
Ui^o £*>t-> »3JWK9yS/ir-8 5©rt»»l: 
iU x>^v»t*Hl't*3Bttco«»9 0*fM^tiT 

*<*8 6 

SP8 9 ftTV^* #^gP8 9 (*?**•* ^■•/U— 

JgS7-y:/*-8 5ti^7 7f7'l--h2 1 K#LTffi# 

±(C^^»»»flt^*5V%T. »2J»»7-yS/^-7 2 
*>B8SH87 5MS3f^7»yvt-8 5 0KMK8 8 

tc. ^lfS77Vt-7 9^*(*8 1 ic<fc&®$K®£ 
JB3B»7-y5/^-8 5$>«»J**W8 7 ^77>^ 
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[0 0 3 91 ZfcrcSR 2 /<* 8 tg27hy/<-l Olc** 
[0 0 4 01 »ra»»|fiaftfl[0A-OB«±BI6fttf 7«c 

§a«£ nri^* n)2 qiztM-m** #Rjg#in}0A~ 
^4 9 (om^t^nmis^^m {-tti^mm-n^z 

fSI^Xhy/^-IS 0K) ©H«£ftf**0CJ:*) 
/J>£l\, E12 O^&Bfl^^to-kdtee A£ e ci*— fjfr 
20 *#<^*i(fflS»^/J^ <te%mmz$>Z> 0 zzT'itO 
A^eCW LT^MlZ'hS <«^«5C <fc 
O^fe^WLT^*. C:<^J:-9^#^4 9Pb1^RH 

7"U-h2 1, 2 2 £<DH$>Si:9ftKe E£j£<*t<S> 
2 1* -T?&9> #0Cl*6 9* 

[0 0 4 ii ecu. 4 0* BLh*n«Be*rcai^*» 
iz&ntzZhgkfrm^ft. so-so 6 coffimzfo&m^ 
30 tt$&ic«nyt»*3&*»^n. 6o~so # oKic» 
*»&(±$^ic«nfesaiiB3&<»?>n6 5-75' ^kh 
c*^»-&n*t«n/t»**«»&n*. 0 ct*e a^ 
2 »^ 1 OTr:^n^t:f nfc^ti^n^o e 

«^>n^o C0 A^^ittll : 3. 2 9-e^^o 

if^tiH 1:2. 5-5. 5©ii(^n(^ ^(cflEti 

40 #ffi«^ggP3 1 (Xh>y/*-S*3 2) <?>PimJ5\plftl& 

^ &i79vy6tru-h2 1 t 2 2 £0>P B 1tf>g* 

•9ic> 0 E^<i"^^i6(c:(±. 0C^<U 0D 

JB»ti*J^Ttt0 Dti 1 6' tC^t-pT^^o 0Dt±2O 
50 # OT^^WIK, 1 0-2 0* ^|§atc^^ 
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[0 0 4 21 0 D^0C©2^lOTt*n^ 0D 
ti^tCJT<m«^n> 3#OlT*fcfttf££t;:0El± 

-5. 0ffifc;fctt*0D£0E£Oj±lil : 4. 3lt^> 
^coJt^l : 2-6<0$5B*fcntf 0 Et«t#K/r 

^t;:jA<ft>K 1:3. 5-5. 0 oSEStcfcntfe E 

[0 0 4 31 C(O^Jfe5fM^^0E(i5 3 # 0 10 

Eti2 0* M±-e&Z><»&&*^o 0El*3O* SL± 

-ebzoAWt-i-^* o-6 o* 

JKRUlttt^^ttltAflltfJWStl^JsO. 4 5-55 
ft<. «U9WttOZi«BOtf*a (lfS2/<*8) 4>M£ 

[0 0 4 41 ft*. 5^4 9(±«ftffiff4 7Xtt*JL4 

(*«^KBfl-r*t. 3^4 g©raa#fl*'Dtt*a5»4 

7X(*SKJ14 1 ©RJB*ft"tt>*€>R iffiOic-ftirKS 

^Tti. Xbv/<-»3 2i±BME*fllU:BU(rt"*SBB4 

* b »3 2 <h*tf>R lfflj^®4 9 tcDK 31 
<Dmm%&eE\ (0 4) tt. *hv'<-»3 2 **<D 
R2fflo83fi4 9 fcorao&HfcKeE 2*9:*:*^. 

»«7^VS?6lc«aR*nfc3HFL4 1 l±£tM r>T*1h 
»K &5&JL4 10HH35lPiJftK©BW5 0* U±.$>%>« 

e bc±^^sp4 4 o*g*rqi*iat»Ri±iHi?«Ssnr 

0®t-^Ht^0B«6 1* i^SSs E 

£ 9 Kftft L fc'* * £ ffl ^ * - £ 
0Bt±5O~7O* <0|8Hi-**©**»*^ 
< N 5 5-6 5* oBBfc*Wi3&K#*l^. 4 
[0 0 4 51 ^^S4 9ORJl*|p)ftJK0 Dli#&?U 
loHffl*I$lftK0BJ:O/h*^. £ftt±0E<7>0BU: 

KMtlsMEfU lSO r ^2/^8t^LTrv^--m 
[0 0 4 61 0 DA«flBfl)2»Ol«T"CW«ftliJS 
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BtO&ttl : 3. 8 l-e*^o ZOSt&l : 2-4£> 

<, 1:2. 5-4. o&vmiz&zm&iteEveB 

fc*«^m**&te**<tt<K 1 :2. 7 5-3. 7 
5O®BKfc*S-&t*0 E©0 Blw#-T*Jtl±S 
<ft*. 

0 A£0B£tf>B8& 

3&g4 9©nJB*|S|ftKOAt±#K?L4 1 oRH^fift 

S0B<to/h$vv e Atoe BuiW-r^Jt^se**^^ 

S^fcv^cfctts e C©0BteM*'*J*#ffi3ft«fc , J* 
ft^c^t*?. e^»**fc> U^MtufcKiL4 ik 
*j t rs^s l* o ft ffi e e £jr < w«-r * w«£ ft * 6 

C(OB B\z*ttZ>it&ft&tt%\,\ «£iS4 9<E>R/§) 

*«ft*eA«KfL4 icon»*iaiftKeB<o2/3« 
T-e*fttf*<. i/2»T-e*ntfJ:»)»*t<. l 

*0AfceB£©Jtl*l : 2. 9 0 0A£0B 
iKDittil : 2 — 4©BHte**0>*W*l'<^ I : 
2. 5-4. 0^St-feti(^ctO»^U<. 1:2. 

7 5 -3. 7 5©«BK*ntf«fc»*L^. ft*>\ 0 
C&0 B<tO^^<ft^TVN^o 
OBtOEto>mi& 

0E^0Bti*i-St*U:lt'<T^§<ft-5ri3«?. £*i 
u:<fc 0 ^w<HM»©»*S5tf Oftffi*^^ < ft* 
fc»2/**8©«U9ftflE#fl:<ft^^*. »2^* 

8 ti^Mfb^ ft* c: £ J: o TKtt#S»teft 0 s Wtt 

[0 0 4 71 0B*eE*)ttfrf*^ 0B*«0Bi:tt 
^T;*:§v># s ^tf>gt±fri^L^ft^o -fftfc>t>> 0 
EO0B^»i-*Jt3&%»^*:*<^^^^*- -frK 
J: 9801 4 l-rftfc-6SB2^<*8©Rra»lRl«HS*ffi< 

i;gft«eE#w«sn-c^*. 0B^o0E^-r* 

Jttt 1 : 1 . 13 -efc^o i<DJt« 1:1. 0 - 1 . 3 

©KHicftntf^i-atLfcSBim^w^n. i : i . i 
-i.2 o^aic^^^ti^ ^tcgnfcSftm^f^n 

a4 io*s*flfts 

<ft-pTi>^ -coies, £?L 4 itewaw-**2/<* 

8<7>AS<t^fi6^ft^"C^*o ^714 lO^^lS)^ 
^ ii»»7 7>v6 O^HIO 3 5 %J^±-e* ^ 
^^ 3 5 - 5 5 %(ORBUi**»^t±?!S»^«*l^Sft* 
trft^C^ay-Cft^ 4 0- 5 0%©KB^**»^iS 

[0 0 4 81 <XK> E18$:ffl^-C^ : 7-y^T r ^ A^fflit 
50 *o c^ffittBf&^ti. yw«H«IWrSia»fcJB^fc 
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ft (WUER2<M) fc«^fc*©#«»©IWP*H** 
l&BM-&f=«>©II|-e;fe<&. Hfr&W&* , <t*^Ks A# 

5? 6 «> AJ3lsB&(* 2 t dcJ^7telS<* 3 to>®U&B.2 

$7 7 V9 6 £ tB^EtEtt 3 t Wlim-liSi 1 X h » 
i; OftJge i ©Bfl-ess 1 /<* 7 t±ffi^^Iffit?*>-5. 

7 9 >i> 6 ttAflfMctt 2 ttf 2 /<* 8 LT 

v 6 txfimtete 2 1 ©rat^ 2 X h 1 0 

me 4 ©H^Sl 2 /<* 8 l&&BSjf&tti-,X^Z. J**± 
CSE^fcJ:^!-. A»@«<*2 fcdtfJiate*3tii«MK 
ESS ftfclil 1 '<* 7 fc*2'<* 8 tl-J: 

2S«w <? *^FBlt-Eia$nfc*P^SPWfcLrm«6ur 2( 

HcEBSftfc* 2'<* 8tS2^h 1 0 frbtl 
MtttHH 2 '<* 8 ©£#©BH§ «* •) SriMC/hS < ift^^ 

ntv>*. *i*i;9ft*0 i*t©«i;9 

ft 

10 0 4 91 "fra^b-h- 1 1 tt, A#EHE#2 iHJ73 
EHE#:3 fc©!HlcES;*ftTW>*. +IS7*U-h 1 1 
t±„ -t ©— 2 / < * 8 K*f L T^&oIfiKtfflWE £ ft 

SiS2}§5D«)ft&e 2fc'lt©tgffl ; S:^-r'5'^3Xh-y-''?- 
1 2 iOW 3 X h 1 2 

mm \ 3*«-LTA*iac»2tBC*AKWWfc& 

L-C^*. $ 6C» «M«ru- Mil »ft»6 1 # 
MtRB&ffittTEHSftT^*. J#l±K»£'<te4>|«|7'U- 

hiii, raicBa* nfc» 3^1-9^-12 &** 
«m 1 3 &tSf$-r * - * -eAfliaiEf* 2 1 su^0€<* 3 

^6. $ 2 ^ w<HtM 5 &* 1 ^w<-«M»4 &£PJ 
fcfpffli"* «fc -i tSf5 tir l>*. 
t0 0 5 0] <W-. H8l£tel7-sr>^-«8W«>*ftflE 
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£®iiB<*3fr£A#I5]i!E{*2 *JlfflK*fc«AK-e** 
(A73lD^2*^ai73lsie#:3 &jE<MUJl.-r^&) . 

)R 1 m; oft&e 1 t±is 1 '<* 7 Kfctfs?' v<-8M8 

OiEffi'JSAS L; "3 ft«T-*> «J,*2Xhv/<-10Cfc 
t7*SMiRl^ft«e4liS&2><*8fcfctt*^W<- 
^©JEfiBSASil^ftKeE IT-*.*. MnfeU'Pft 
ff0 1 fcMHKUQftfte 4 t©^?^^?^ 

ft&x~$>z. m2Mc*)&&8 2i±^isi;')^Ke 1 
-et±. tfijAtilgiSU'Jftae 1 1± s* T-feO,^2S 

2t*2' -e*-5. ^lSU'J^Se l^t»S 
2Hi;»3ftIt0 2*3IWt*<*>3SttSS3JRi;9fcK0 3 

U *) ^® 0 2 *3 1 ^fc -t »M * £ €> t-^ 3 m V •) ft K e 
3 * & U 0 !Krt±©-Sa icfc^-r«/h 
SU»3ffiii)^A73$*xfcBtro^«mifil 3fcfH»S*«t 

3 Wm^tV -Cfe-S^s 1-2' 05®Bl-*>*^i:* < 
IE©Ififfila>MI28SL:9ftJKe 2 ©#lt^, IS 

c**. c©n«0#reti3fS2«&i;DftKe 2 i±iEa^ 

cr -cfeo. -&H-|^KftlSBrt4- Ktt*. «tHW 

±**©*«*Ui'«. ^W«Mftl«Brt3~S' 

[0 0 5 1 1 H8lc^-rJ:-7t^ A73®^2t 
10 ai^Eiei* 3 t ©MtettlWWM* 1 5 *«W fttir ^ 
*. ffSMMUl 5l±. A73le!^2 i tb*IBB<*3*« 

- ©«f^Ht?H»«5«^ 1 5 1 Rlfl 2 1*8 

7 7i / t -7 2, 8 5lc«fco-Cfil)SSnrvN**'. f&© 

[0 0 5 21 H8~ia 1 8 ©aauttBRtf® i 

<£KB(tA*7BI£{* 2 t a475@e# 3 t ^Ea«)SAlR 
i; •) fc**©* U 9 h ^ ^ fc ©Kl# 

%aL-CU*. H8SU'01 5l±A*EHci*2 tai^ia 

^sfcA^jt^i-fe^^^^-rfcw^^'J^ 01 

9 ©»D OttttJiHCtiSMvCi.**^. 13 9 - 1 4 (lib 
7J!3<£# 3 *<A73EHE<* 2 tc*f IT 0 K J: 0 R 2 ffljtc^ 
tiX^Zt2<n&)ft (1"<£^*.A?3(HME^2* < ai^Eie 
ftSf^UTOgiOR Iff <iE«) li«nr^*) «r 
§iafl-t*fci6©ia-efe-5. S9-131 3 BEAM 

50 «TiEffl»cafl:Ur^*fct©«fflt«r8i^U 01 4tt 
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]Effl«J«t?ftffli izmtt-x^ztz o>vm &skb ut^ 

*. 0 1 6 ~m 1 8 tttb^laW£» 3 #A#fa)£tt 2 tc*J 

r^*fc u mi 8t*affl««-ejE«^ 
[0 0 5 3] B9tt«i;»>«N£*>o* tc&^rgiiB)^ 

fcJt<T«tt»7U-b 1 H±tB#HtE*3« (RlfflJ) 
-hi 1 *>«ib»6 1 £#2><* 8 fc©IHO»Klrt»3 

^u^ftj^a 3 + r (5* ) izfco-c^*. 

HHa»2lc»UTR"2«^l* SEffiU 01 OUlflW-J: 

o icKb^asf* 3 ©nm« & 5 a^nnru- mi^ 

■CG>Mi*. 0 1 1 \z-7r<t& o\z^m\ '<* 7 
1(5*) fcfc**:. B#B«*3 0>flBB5 5##« 

€>jE««y«i;o»Ko 4 (e e i ) *-c©r^na«ia 

W±> mi 3 (8* ) i^-fcfc^K. B2/<*8#»B 
77V^6^A^H^2<h^>P B lT-aSI$n^o *<Z>$g 
i^BOS • ^Xt- US/* MV?<^ i l#'l45W#£*t£«> 
01 3K5V*ttMW±s *[ffl*7U-b 1 14>«*»6 1 
t% 2/<* 8 ©B»£©Mfcl±l»NWr*B ( 1 ' ) «>B 

2 (2- ) (3* ) «r*&CC»3« 

U OftKd 3 (4- ) ( r ) fcfiSt- 

[0 0 5 4 1 Btf9ft*W^»fcfc9*tvrfc«U:K 
HI 3©^^&fB2/<*8**ffil»Rffi^&53 k 
877V^6«:ffU*^#^ HI 4 ic^-tctot-^ 

2 /<* 8 6 ncs»rt-**wi # 

B-tOMMMItl 3TC*tfO**i;ft^. W2/<*8I± 

< 0 zotztb. 1 ltta*Be*3(c*4U 

r 1 ■ /fWR 1 «C£jEffiLfc«»*:«^. 
[0 0 5 51 Ki;»3ftff3&«5* fcfc*£> «2/<*8li 
aASKS^ttO. »^Wl/<*7©#tf*tt*«. 

@i icstr**^ 1 mm 

*BIE»3K«LrRi««£i* fnrSS^nr^^ 
»]/<*7«>#tf^H*e$nr^^aj»Eie»3 
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^*ra-/u-h i i texture 2 + r (3* ) 
* # 5- *e>2' z-enmzmmmmi si± 

i0^4i;^\ *>t2* Kfc*£di;fileie#3#4 3 
W/U-M 1*R1«W»«^ chU:*9B16 
iz:^-r<fc -9 fcW/U- h 1 1 li^2/U 8 <ojSSW^t> 
Bn*£AHHMflll 3K*5^T» 
i©8», 2* *&-2" iw-SBBBtettWtt- 
jEtx^US/xh/v^^Wtt^W*^*. ***** 
10 &S#0 # BTFfc**^ Bl BC/fsn^^ 

&&3 ^^7 7>v6<hcoraT-^ L/<* 7#ffi*8$n 
*. Btf9ME#-2 - »2Xh*'<-9 
#S»U £2/<*8##«7^V^6£A#BIE#2 

i*iHBWW/U-h 1 1 fcA»BC{*2 fc©M 
-e»2><*8 3Wffitt3*i*. &ffl3^~SStc: 
fc^TBWtt • BE t * x y -> * ? otttttfft £ tx 

tt,H18 WRi- * o ic^ 2 /<* 8 ttjMl7 7>y6t 
20 *PBl-/U-h 1 1 t«r»UTC^. ^^tt. »»®«! 

«3&<-2" tc^^i:. Jf 2/<*8 0#l/*«ffJtU ftfc 
»l/<*7©#tf#WfcSfW. uC^i^ + l* 
(3- ) 0***f<i:*>%-2 # aflr** 1' ^r*<D$§St: 
OB 1 /<* 7 Cia^HC* 3 h 1 1 

30 [0 0 5 6] A{*Wl-^ ^-y^^ X^JBfiL* 1 

[0 0 5 7] JXis:. B*tfB«JMT»» (BAtfB I 3 ic 
jRTJ:^*jE«=«a«B) i:fc^rx>yv©«»« 

40 uzMj ztiit t-t z. z<ot%^wi zizfrstm&fr 
ib^ieii£<*3 txiimnwz t&mmnmA-e 3 
- (o 1 - e 2 ) - r 05iBBW-eB»«« 1 3 fcfpffl 
**ricw*BiE?rBT**. 01 9^>cic 

»-TJ:^^BW»KA (a»WfPJ«8»l) BBM-ctt»2 
8 aWWW"*#* ^ffiW 1 3 -Cttft 0 if* 

[0 0 5 81 <£K> H^^SS^^J^S&^^v 

50 siflfl-r*. co<t^tii£m-*saes (-2* -5* . 
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0)j*tf@9, 010, mil) Tf^v^H&aitfffiW- 
*7#fl*u rnmmi 3 -east 9**1;*^. ze> 

2te*J»*^tH9WBMKB (4* ) JXTt?*** 
[0 0 5 93 -ggSWlfi-it^fVyXh^ 

ftfctt. -SB^SfcIEfifcfcK8»aiE£*U 

— SBKH t r.SBBH-e» 0 5fe£^ffifctt«-e**. 20 
£fc. ?3X^7^-1 2lc*5l***2*i;9ft*e 2 
«f a ffil) f S4^h'y^- 1 4fcfctt*SI3iRi;9ftS: 

2 yv/^-ftl 5 A*lslK(* 2 i: ttS^laWE^ 

h ;v 9 &Lto>m v 9 mm e« l t t±» * - 1 & * 

Sfe+^WUMBI-efcftfc**^**^. 2*1^ £3* 30 

[0 0 6 1 3 :(D^7^f^»l^9 
fc> «£*©xby^k:vu:ftb*«ttJB»»3 l£oT 
}gU 9 ««i:aB«H©J^ffc*:*ft+* -tta 1 ?, 

0E. 2«B««O«i;0«8E*fle*U:Jt^T** 5 
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tcj£;<-e§T<,>* 0 co«^tf9fc»±2 o«o»±* 
-5i^»iK, 3 os«Jt*fti*3 e>i-<fc<. 40 

*&t>&1t&ttRV*)fiB£\*te iEffll 
<d«i;9A»±3 5KHBW&9* ft«<a«i;9ftW* 

2 5flffi»-C**- Sfcfc. jE«02M1HMW*S 0BC 

CCt?<OX hv^-h^tt, 18- 4-2 1. 0kg 
f • mCD®mz$>%» mOM&teQ- 7 l kg 
f -m/' Tfc9. *?£L<t±0. 6-0. 8kg f • 
m/* <Z>«Btc**. ico»i:9»Jtt«l. 5 kg f - 

m/* KT-e*ntf«e*^Jt-<raa3&<*9^ 1. ok 

[0 0 6 23 «JM>J:*te* *U9Wt2»B««©* 
i; 9 AtttrJC < "T * c <fc o tHa$ nfcfiMttfl: 

2«B«*^«^*|»^i;*»#±if*^^^ 

S2tc, «WttftfcJ:9B«* 
85 U 9 ^fiJSiftR*^ >^ v«)JtfliBW* «k 9 ffi <S3£ 

4>9*3fi(HfiSK$ti*. 

[0 0 6 33 *«Wte*t>rtt^ 2SB«i^lc 

d©l6SBK<iW±0. 0 6kgf • m-e**o 
i^tXf'J^h^W^^iO. 0 4-0. 0 8 
k g f • m<n%n\Z&%><OWfflt U<s 0. 2 0kgf 

• m«T-e*nti«t*fccib'<T«nrfe9. o. iok 

gf ■ mJaT-C3*fc#*U^. ^cDtXx 1 ;^ 

Xh^^o^*^i*«i;9«H42aBfli«-eb^***" 

$<»i;9ftK^^^a»^l*^^* t ^' r,j 

* 0 ^Oitt±0. 1 5aTT?**itf»*U<. 0. 10 

) 0 3-0. 0 SO|5B^*-&i:»t>«nfeSb*^t#^ti 
iOj:^K«{WRi;9»ttUi«l-rfei;*tX5 L 'J 

^ffi«H4<bt#^r. «4'>«i;9JSB^»Lt<KHiJtt- 
OJSm. ®«3t*T^^^®J^fT^^-^9 : g$:ttf5R 
[0 0 6 43 

0 «Wz*?l**«i;9*tt*«it-«<^«*. *«>-t- * 
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ft# A# £ t * i-* L; S t X x U -> x h ;p ? tfftSs 

[Hi] ^77^ x^fflJ&#^8f®l2. 
[0 2] 9=7^^7*^ x7ffi5W*0>¥®0« 
10 31 0 2tf>Jfc*:0o 
[ID 41 «SPa<MMBISrBia. 
[0 51 ^^^^17 7 VvSW^U- h 
£^-r*r#>£>¥[E0* 

[0 6] *^©«UOftKttl»«*KBfli-*fcfc©¥ 
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[Hi 5] r>/<-m*vwe^*^ttzibtoimM 

[0°1 7] yw<-**^«W^ffi**+^«> w «**® 

!&0o 



10 



[07] ■Sgp^llU^^S^^^^t'^fc^ 5 ^ 
®0„ 

[0 8] ^^-;ff-fX^Bfi»orwH 



[0 9] /w<-iiO»ft«««:»tfc*Oll«BR 

Ho 

[011] ^w<-««o»flFtt»«r^fc«>«)«*ftlsI 
HB. 

[012] ^v^-««^»fH*»*«+fe*^«** B 
KB. 

[013] yw<-««^>»fPK»«:*"rfe«>«>«*ft® 

[0°i 4] y>;*-i&m<Dmftw&*^teto<Q^® 

[04] 



20 



[019] ^^-yf7»-fX^aa#osi;o«*tt»B. 

[02 01 ?7V*f -f 9fc*©H 

1 9v<y*-7<(x9tB&& 

2 A#te!fe{* 1 HIE») 

3 UftlUEffr (*2BE») 
4 

5 82rwH 

6 »B77V^ 

7 »l/<* <W2 9Mfc»») 

8 »2/<* (wiwmp**) 

9 *Uh^- 

1 0 S2Xh7A- 

1 1 W/U-b 

12 »3Xh^- 

1 3 MRWH 

14 IB4Xhy/<- 

2 1 h 

2 2 'Jf-^V^- b 

3 1 «ftti«Sffi 
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[0 2 01 





(16) 



2000-27945 



[B8] 



Re 



g< '["^f 1 ] 2(21.22.23) 




[[119] 



\ 



Ri- 



-Fte 



i |4t B 3pl 



14. 
6 



6,6 12 




T 

n 




_ J'l 1 ^ 

13-^ >72.85 V . 



W»\ . ' 



=1 



~ 300- 



(17) 



ftffi 2 0 0 0 - 2 7 9 4 5 




ruin 



-Rz 



9 



N 



I 



5 12 



55 



^5 
— 



15 



^ 

— 

54 



79.87 



(19) 



WH 2 0 0 0 - 2 7 9 4 5 



! 1 6] 



10 



„_y_i J 9 \— 




3Z_ 



^ 

5 12 



3Z_ 



7" 

-15 



1 7] 



Rz 



4 



V- l-i— 




(20) 



#^2000-27945 



[HI 8] 




Zl 1 

•<3') 



I his Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

GKfaded text or drawing 

©BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ UNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the imaee 

^ , fw^ 1160 ^' £ ,eaSC d ° n0t report these P™ ble ™ to 
the IFW Image Problem Mailbox. 



